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Fig. 1 Layout of the physical model experiment wave flume (a), imaging device (b), and object detection method

based on deep learning (YoloX) (c)
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Table 1 Wave parameters in the design of the physical model experiment

Pl WEAKRdYm  BIRIEE HYm  WIRMEMITs  Kdm  WEHm BT BKLm o doc(msT) MBS XK KD
Ml 0.6 0.074 0.75 0.3 0.060 0.75 0.86 1.14 0.220 2.199
M2 0.6 0.069 1 0.3 0.063 1 1.37 137 0.144 1374
M3 0.6 0.051 L5 0.3 0.064 15 2.34 1.56 0.086 0.805
M4 0.6 0.039 2 0.3 0.056 2 3.26 1.63 0.054 0.579
M5 0.6 0.113 L5 0.3 0.155 15 2.34 1.56 0.207 0.805
M6 0.5 0.064 L5 0.2 0.095 15 1.98 1.32 0.151 0.636
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Table 2 Properties of experimental plastic floating block
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Fig. 2 Wave surface processes under different wave conditions (a), wavelet analysis of the wave surface processes under M3 wave condi-
tion (b), wave energy spectrum analysis of the wave surface processes under M3 wave condition (c), and wave energy spectrum analysis

along wave propagation under M3 wave condition (d)
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Fig.3 Three repetitions of horizontal ADV velocity measurements in experiments (a), comparison between experimental and theoretical

flow velocities (b), relationship between Lagrange drift and Stokes drift and Eulerian return flow (c)
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Drift of weakly inertial plastic blocks under wave
action of finite-water-depth

Feng Xi"**, Liu Qiyan', Xu Qingyun’, Ni Xingye', Feng Weibing'

(1. College of Harbour, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China; 2. China Harbour Engineering
Company Ltd., Beijing 100027, China; 3. Hainan Geological Bureau Hainan Marine Geological Survey, Haikou 570206, China; 4. State
Key Laboratory of Hydraulic Engineering Intelligent Construction and Operation, Tianjin University, Tianjin 300354, China)

Abstract: Plastic floating objects have a profound impact on the marine environment. The nearshore process of the
floating objects is mainly influenced by the action of waves. On the kinetic characteristics of plastic floating ob-
jects, previous studies were not thorough for the nearshore regime. In this paper, laboratory experiments were used
to study the drift-law of plastic-floating objects under finite-water-depth waves. The relationship between the hori-
zontal drift velocity of a weakly inertial plastic blocks and their characteristics, along with the wave steepness were
discussed. The experimental results show that the drift of plastic blocks is affected by Stokes drift and Euler return
flow, which is in good agreement with the second-order Lagrange drift theory. As the floating object’s size is much
smaller than the wave length, size or density of the floating objects has no significant effect on drift. The drift of
floating objects is proportional to the square of wave steepness. Based on the experiments conducted in this study
and previously published experimental data, the empirical formula is revised to provide useful reference for the

nearshore migration law of plastic floating objects and so for the relevant prediction.

Key words: plastic floating objects; finite-water-depth wave; second-order Stokes wave; Lagrange drift
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