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High-precision cutter positioning method for cutter suction ship

based on excavation of channel slope
LIU Hang, WANG Xiwei, LIU Hao, LI Jinfeng, FENG Shijia
(Tianjin International Marine Engineering Co., Ltd., Tianjin 300450, China)

Abstract: In response to the problem of large errors in traditional cutter positioning methods, a high-precision
cutter positioning method is studied taking the channel slope construction of a dredging project abroad as an
example. The high requirements for slopes in foreign dredging projects have made it difficult for the traditional cutter
positioning method to continue, resulting in a significant decrease in construction efficiency and an increase in labor
and material costs. By using the methods of the error analysis of the cutter plane system and the verification of ship
plane positioning, error analysis and verification of cutter excavation depth system, and cutter envelope digging
correction, through theoretical calculations and effectiveness verification, a high-precision cutter positioning method
for a cutter suction dredger based on channel slope excavation is summarized, which greatly improves the accuracy
and quality of slope construction. The results can accelerate the implementation and popularization of automatic
dredging systems, providing reference for high-precision construction of similar cutter suction dredgers.
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Fig.1 Excavation foundation trench section (unit: m)
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Fig.2 Coordinates of cutter and ship
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Tab.1 Calculation parameters of construction ship

0/(°) FRIZEEH, /m L, +Lycosf/m L,+Ly/m
14.2 4.30 54. 96
19.2 7.93 53. 86
24.2 11. 50 52.44
29.2 14. 98 50.71 43.40
34.2 18.34 48.70
39.2 21.56 46. 41
44.2 24. 61 43. 86
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Fig.3 Calculation parameters of construction ship
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Fig.5 Relation between cutter error of construction

ship and bridge angle
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Tab. 2 Statistics of position errors of cutter head

Ax,/m
0/(°)
a=5° a=15° a=25° a=35° a=45° a=55° a=65° a=75° a=85°

14.2 0.96 0.93 0.87 0.79 0.68 0.55 0.42 0.26 0.09
19.2 0.94 0.91 0. 85 0.77 0. 66 0. 54 0.42 0.26 0.09
24.2 0.91 0. 88 0.83 0.75 0. 65 0.52 0.42 0.26 0.09
29.2 0.88 0.85 0. 80 0.72 0. 63 0.51 0.42 0.26 0.09
34.2 0.85 0.82 0.77 0.70 0. 60 0.49 0.42 0.26 0.09
39.2 0. 81 0.78 0.73 0. 66 0.57 0. 46 0.42 0.26 0.09
44.2 0.76 0.74 0. 69 0. 63 0.54 0.44 0.42 0.26 0.09
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Fig. 5 Geometric relationship of cutter suction ship
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Fig. 6 Relationship between excavation depth error
and bridge angle
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Fig. 7 Calculation results of excavation depth correction
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Fig.9 Automatic dredging linkage construction
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