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Simulation study on oil containment boom based on SPH method

LIU Jiagi, JIAO Peigang” , XU Yuniao

School of Construction Machinery, Shandong Jiaotong University, Jinan 250357, China

Abstract; A numerical model for solid-liquid coupling and two-phase flow is developed based on the smoothed
particle hydrodynamics (SPH) method to address issues such as flow-solid coupling, instability in two-phase
flow of water and oil, poor computational efficiency, and the assumption of a slip wall with no consideration of
oil barrier movement in traditional computational fluid dynamics ( CFD) methods for simulating oil spill
containment using oil booms. Five different skirt structures of oil booms are incorporated into the numerical
simulation model of two-phase liquid interaction. By setting relevant parameters in the SPH code, the

computational efficiency is improved, and accurate values for the length of oil retention by the oil boom and the
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oil spill failure step were obtained. The results show that the effectiveness of oil spill containment by the oil
boom depends on the ratio of upper and lower skirt heights and the type of skirt angle. A higher ratio of upper
skirt height leads to better oil retention performance. The oil boom with a forward folding skirt angle performs
better than the one with a forward turning skirt angle. The length of oil retention is influenced by the properties
of the oil; smaller density and viscosity of the oil result in a greater length of oil retention.
Keywords : SPH method; oil boom; solid-liquid coupling; water-oil two-phase flow; length of oil retention;
failure step (DEAEGRAE: )
P S
(b5 55 W)
experimental design is conducted to determine the optimal mass fractions of warm mix additives and flame
retardants. The warm-mix flame-retardant asphalt mixture is designed and evaluated for its road performance.
The optimal mixing and compaction temperatures for the warm mix flame-retardant asphalt mixture are
determined through experiment, and its road performance, fatigue resistance, and flame retardation are
evaluated. The results show that the optimal mixing temperature is 150 °C, and the optimal compaction
temperature is 140 “C. The water stability and fatigue resistance of the warm mix flame-retardant asphalt mixture
are significantly improved, and its performance at high and low temperatures is also enhanced. Analysis of
parameters such as combustion time, mass loss, and residual stability indicate that the warm mix flame-retardant
asphalt mixture can increase the flame retardation of road materials, and improve the basic road performance of
materials after fire accidents, and provide data foundation for the application of warm mix flame-retardant
asphalt mixtures in tunnel projects.
Keywords : road engineering; warm-mix flame-retardant asphalt; road performance; flame retardancy

(DEEGmAE: EH)
S S S S S O
(L% 109 )
improper organization of ship safety management has the greatest impact on ship grounding accidents;
Organizational influence and unsafe behavior prerequisites have a greater impact on ship grounding accidents,
followed by unsafe behavior and supervision; Lack of team cooperation has the least impact on ship grounding
accidents. Combined with the analysis results, the preventive measures for ship grounding accidents are put
forward, which can provide reference for effective prevention and reduction of ship grounding accidents caused
by human errors.
Keywords : ship grounding; HFACS; FCMs; human factor analysis (FHEgiE . FH)
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fishbone diagram method from the perspective of fishing vessels. The causes of the accidents are used as nodes
in a Bayesian network for inference and validation. Posterior probability inference and sensitivity analysis are
employed to explore the causal chain of accidents. The results indicate that human factors have the greatest
impact on collisions involving fishing vessels near the coast, followed by management factors. Among the human
factors, high sensitivity is observed for failure to display proper lights and signals, failure to take effective
evasive actions, negligence in lookout, and inadequate crew qualifications. These factors have a significant
impact on collisions involving fishing vessels in the vicinity of the coast.

Keywords : fishing boat; collision accident; fish-bone diagram; Bayesian network; causation analysis
(TifEgfR: L H)



