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Mooring stability condition of ships in intermediate channel under combination

arrangement of a thousand-ton class ship lock and a ship lift
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Abstract: Aiming at the safety problem of ship mooring stability in the intermediate channel with a
combination arrangement of 1,000-ton class ship locks and ship lifts, a planar two-dimensional turbulence
mathematical model is used to study the influence of channel width, initial water depth and ship lock discharge time
and other parameters on the ship mooring stability. The formula for calculating the average flow rate of maximum
discharge that a ship can withstand is proposed. The results show that: 1) The maximum flow velocity and maximum
gradient in the berthing section showed the process of first increasing and then decreasing with the water discharge
from the ship lock, and the shorter the discharge time, the earlier the peak of the maximum flow velocity appeared;
the smaller the initial water depth, the later the maximum gradient peak appeared. 2) As the width of the
intermediate channel, initial water depth, and ship lock discharge time increase, when two of these parameters
remain constant, the longitudinal mooring force of the ship decreases in a negative power function relationship with
the third parameter. 3) Under the same section coefficient of channel, the longitudinal mooring force increases

linearly with the increase of the average discharge flow rate of the ship lock. The maximum average discharge flow
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rate that a ship can withstand is increased linearly related to the section coefficient. The research results can provide

a theoretical basis for the formulation of safety standards for ship mooring in intermediate channels under the

combined arrangement of ship locks and ship lifts.
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Fig.1 Layout type of intermediate channel (unit: m)
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Tab.1 Scale of intermediate channel

h2) RIBIERE B/m WIHRIK G Him Wi 25 Z
1 18 3.0 3.57
2 18 3.5 4.17
3 18 4.0 4.76
4 18 4.5 5.36
5 18 5.0 5.95
6 21 3.0 4.17
7 21 3.5 4. 86
8 21 4.0 5.56
9 21 4.5 6.25
10 21 5.0 6.94
11 24 3.0 4.76
12 24 3.5 5.56
13 24 4.0 6.35
14 24 4.5 7.14
15 24 5.0 7.94
16 27 4.0 7.14
17 30 4.0 7.94
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Tab.2 Boundary condition of the flow rate

e SN MAKE itk S
Hg/m WiTT m® T/min Q/(m’+s7")
1 10 3.564 7 84. 86
2 10 3.564 8 74.25
3 10 3.564 9 66. 00
4 10 3.564 10 59. 40
5 10 3.564 11 54.00
6 10 3.564 12 50. 00
7 20 7.128 8 148. 50
8 20 7.128 10 118. 80
9 20 7.128 12 99. 00
10 20 7.128 14 84. 86
11 20 7.128 16 74.25
12 30 10. 692 10 178.20
13 30 10. 692 12 148. 50
14 30 10. 692 14 127.29
15 40 14. 256 13 182.77
16 40 14. 256 15 158. 40
17 40 14.256 17 139.76
18 50 17. 820 16 185. 63
19 50 17. 820 18 165. 00
20 50 17.820 20 148. 50
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Fig. 2 Time series of the lock discharge flow
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Fig.7 Change law of water flow conditions with time
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