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Application of Xbar—R control chart in dredging construction of
cutter suction dredger

FEI Zi-hao', LI Quan—zhen?, ZHOU Chun—yan', WU Zheng—cheng', WANG Xu-long'
(1. College of Harbour, Coastal and Offshore Engineering, Hohai University, Nanjing, Jiangsu 210024, China;
2. CHEC Dredging Co., Ltd., Shanghai 200136, China )

Abstract: Aiming at the problem that it is difficult to control the transverse operation of cutter suction dredger in the
construction of hard soil, the productivity and stability of "New Dolphin" ship in the dredging construction of coastal LNG
project after replacing the seven—arm cutter are verified. Taking the suction vacuum of underwater pump as the research object,
the setting method of the operating parameter range of cutter suction dredger transverse dredging based on Xbar—R control chart
is proposed, and the calculation results are applied to the subsequent engineering practice. The results show that this method
can scientifically and intuitively help the operator to control the optimal parameter range, and then improve the ship
productivity.
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Fig. 1 Location of the project plan
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Table 1 Values of each parameter in the sample

S n
2 3| 4|5 |6 | 7|8 ]9 ]10

W

%

Ds 0 0 0 0 0 |0.08|0.14 | 0.18 | 0.22

D, | 327|257 228|211 |200| 192|186 | 1.82 | 1.78

E, | 1.88]1.02|0.73 | 0.58 | 048 | 0.42 | 0.37 | 0.34 | 0.31
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Table 2 Statistics of main construction parameters of

dredgers
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Fig.2 Comparison of construction efficiency of different cutters
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Table 3 Comparison of cutter production efficiency
s ey | BORTES | S/MES | FIMES | BRiEGRG 2/
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Table 4 Real time data of underwater pump suction vacuum

kPa
r e
1 3 10 11 12 e 22 23 24

1 21.53 35.88 26.77 22.34 35.56 15.77 28.39 23.35 34.06

2 22.14 33.68 24.57 30.35 2431 22.11 33.45 25.14 45.17

3 38.90 44.99 22.45 21.24 43.26 26.97 31.54 24.88 20.98

4 37.36 14.93 32.75 23.78 32.26 26.04 25.00 21.61 29.54

5 25.64 36.81 34.32 31.74 33.62 30.73 34.90 23.87 45.89
Xbar(EHIE) | 29.11 33.26 28.17 25.89 33.80 24.32 30.66 23.77 35.13
R(M22) 17.37 30.06 11.87 10.50 18.95 14.96 9.90 3.53 2491
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Table 5 Upper and lower limits of Xbar—R control chart

kPa
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Fig.3 Single(mean)value control limits and control diagram
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