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Introduction: Influence of a passing ship on harbour hydrodynamics

Source: Uliczka, K., Grundsatzuntersuchung zur Reduzierung langperiodischer, schiffserzeugter Belastungen von
Sportboothéfen an Seeschifffahrtsstralen (am Beispiel des Hamburger Yachthafens), 2010
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Definition of the primary ship wave used in this presentation

BOW WAVE STERN SECONDARY WAVES
WAVE

PRIMARY STILLWATER LEVEL

WAVE
HEIGHT

DRAWDOWN

Ship passage at harbour entrance | Ina Teutsch, Marko Kastens | 7th MASHCON www.baw.de
21/05/2025 | Page 4



CFD Insights

Problem representation in CFD (Star-CCM+)
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CFD

Insights

Schematic representation of the ship passage problem
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Subproblem I: Dynamic Displacement
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Subproblem I: Dynamic Displacement- Return current
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Subproblem II: Volumetric flow out of the harbour basin

® Data
~—— Linear Fit: p(x) = 0.5607x + 693.9
=== 95% Prediction Interval

5000 1

4000

3000

2000 +

1000 A

Volumetric flow V [m?3/s]

II volumetric

u o
ﬂOW 1500 2000 2500 3000 3500 4000 4500 5000
Dynamic displacement Yy [m3¥/s] Vd _As * Ug

VR, theo

I dynamic 041

Vs displacement

0.3 A

0.2

Gap current vga, [m/s]

0.1 1

e 7,

0.1 0.2 0.3 0.4 0.5 0.6 v = —
R,theo

Return current Vg theo [M/s] Ac

Ship passage at harbour entrance | Ina Teutsch, Marko Kastens | 7th MASHCON www.baw.de
21/05/2025 | Page 9



CFD Insights

Subproblem IlI: Diffraction and damping of the primary wave

III damping
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Source: https://www.log-web.de/chemie/Bindung
/atombindung/erklaerung/beugung.htm
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Diffraction diagrams for ocean waves
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CFD Insights

Subproblem lll: Diffraction and damping of the primary wave
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CFD Insights

Subproblem llI: Diffraction and damping of the primary wave. Results
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Conclusions

Summary: Problem description by means of physical parameters

Multiple linear regression:
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Conclusions

Conclusions

The channel width plays a significant role for the height of the generated primary wave.

For fast ships, the primary wave propagates asymmetrically into the harbour basin.

Usually, damping of the primary wave in a harbour basin is different from the damping of ocean waves.
The strength of the damping can be estimated from basic ship and channel parameters.

(In relative terms, large waves are damped earlier than small waves.)

o a0k~ WD PE

In absolute terms, large primary waves at the harbour entrance are to be avoided.
This is realised by a low ship velocity and an adequate distance to the harbour entrance when passing.
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