553 B 4 W) WO R EE AR (AR E R Vol. 53 No. 4
202547 A Journal of Hohai University ( Natural Sciences) Jul. 2025

DOI; 10. 3876/j. issn. 1000 - 1980. 2025. 04. 016

HR1E R T 55 1R 2B B AL B 12 B E
 OFCB B R ERE R WS EFS %k B

(1A O 2 S50 TARSE0, VI BEAT 210098 2. 1 B 44 Vi i B R A F 5 b, 1B RS WE 1 570206,
3. RERF KA T AR eI Sis g M H S0, K 300354)

E. AT BB EA B L FE S, B Y B R KA R AT IR T 255 5 A
A R HOR BB AR A TR AR AL S AE A T 8935 Sh 45 45 Ao R B R LA ARG T 3h vk
B, R T iR T R BA B ARAZE TP Z AN R K TR T4, SREN.
R L 09 35 S AR IR K FF A = Lagrangian i 4% 22 4 LR B A BUR 6932 B ik £ 2 IR
H M FEAL S IR b B F B S IR 69 20% ; 5k K T AL AL A4S R A NSk ok B B 6 3% K 2 AL 2R 3%
KJG W oy A5 H

XEER . BB BE s IR KA X B s =9 Lagrangian D LR AN 3

hE S ES . P731 X ERARERD A XEHS 1000 - 1980(2025)04 - 0135 - 08

Motion characteristics of weakly inertial plastic particles under wave action
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Abstract: To analyze the nearshore motion characteristics of weakly inertial plastic particles, physical wave flume experiments were
conducted to observe and compare the motion characteristics of medium-sized spherical plastic particles in a floating state and bottom-
lying state under the action of regular waves with limited water depth. In addition, the dynamic responses of these plastic particles
under different wave conditions and boundary conditions were investigated. Based on the motion quantity spectrum, the maximum
possible horizontal displacement of the plastic particles in the bottom-lying state during random motion was estimated. The experimental
results show that the motion law of plastic particles in the floating state basically conforms to the second-order Lagrangian drift theory
the motion trajectories of plastic particles in the bottom-lying state are mostly irregular, and random high-frequency disturbances
account for 20% of their motion amplitudes; the maximum possible horizontal displacement increases first and then converges with the
increase in the incident wave period.
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Fig. 1 Layout of wave height meters for physical wave flume experiments and observation section shooting (unit: m)
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Fig.2 Wave surface process line and along-channel wave spectrum in wave flume experiment under M3 wave condition
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Fig. 5 Comparison of floating trajectories of PP pellets under four wave conditions with theoretical trajectories
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Fig. 6 Comparison of motion trajectories of PP pellets and POM pellets under four wave conditions
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Fig.8 High-frequency and low-frequency displacements reminder of motion trajectory of POM pellets
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