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Abstract: Monopile foundations are the most built foundations in the offshore wind industry. The diameter is also
expected to increase in the near future to accommodate larger wind turbines in deeper water depths. The large monopile
diameter imposes additional challenges in planning marine operations near the monopile, as the monopile can no longer
be treated as a transparent monopile. Therefore, proper wave field estimation around the monopile that also accounts for
the monopile existence is needed to assure the safety of the operations. An investigation of the wave field around a
monopile due to long crested irregular incident waves is provided in the present study. An experimental study was
performed with different irregular wave properties, varying the wave steepness and the wave diffraction number. The
present study extends the available experimental studies that focus primarily on the runup of the monopile. Initially,
Linear Transfer Functions (LTFs) of the wave field around a monopile from the experimental study were compared to
the linear theory and found to match well in the high energy frequency range. Small linear coherences are also seen in

the low and high frequency ranges, indicating pronounced nonlinear effects in those frequency ranges. Further, the
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elevation time series is investigated via exceedance probability analysis and significant value computation. It is found
that the crest exceedance probability of the wave field around a monopile does not correspond to the linear theory, while
the wave height exceedance probability can be predicted well using the linear theory. Moreover, Wave Type II, which
travels in the clockwise/anti-clockwise direction around a monopile and not in the radial direction, influences the crest
properties.
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Figure 1 Experimental Set up Scheme of the Monopile Location during the Experiments in the Coastal & Ocean
Basin
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Table 1 Irregular Wave Parameters for the Experimental Campaign

1 R A R B E R

ot JRE

Hsn [m] Tp Is] Hsn [m] Tp Is]
B 1 0.037 1.00 0.93 5.00
B 2 0.050 1.00 1.25 5.00
B 3 0.075 1.00 1.88 5.00
B 4 0.10 1.67 2.51 8.35
Bl 5 0.13 1.67 3.35 8.35
B 6 0.20 1.67 5.02 8.35

Ve BEALME R RS LN w =25 S5b57 IR Jw=5 #5.
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Table 2 Nondimensional Parameters in the Wave Monopile Experiments
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SHTH kpR YRELE kph W EE “kpHsn
Bt 1 0.82 5.75 0.075
B 2 0.82 5.75 0.10
W 3 0.82 5.75 0.15
B 4 0.30 2.09 0.075
B 5 0.30 2.09 0.10
B 6 0.30 2.09 0.15
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Figure 3 Comparison of the WG Measurements of Wave 3 and Wave 6, Featuring Two Different WG Layouts
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