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Research on water traffic safety analysis and accident prevention
strategies based on multi-source data fusion

FU Zilan

School of Marine Engineering , Anhui Communications Vocational & Technical College, Hefei 230051, China

Abstract; To analyze the traffic safety situation in complex navigable waters and assess the risk of vessel

collisions , this study integrates multi-source data resources such as the automatic identification system ( AIS) for

vessels, port spatial distribution, and geographic information. The focus of the research is on the Pearl River

Estuary, where the distribution of vessel types, sizes, and speeds in this water area is statistically analyzed.

Geographic information data is utilized to analyze the spatial layout characteristics of the ports in this area. The

navigation routes are divided into 24 time periods, and the water area is segmented into 9 parts. Based on line

density analysis, the spatial characteristics of traffic flow and route distribution in the water area are studied,

and the collision risk of vessels in key maritime traffic safety areas of the Pearl River Estuary is calculated and
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shear stress first increased and then decreased. Under confined conditions, both initial and failure resistivity
values exhibited negative exponential relationships with moisture content. As the vertical stress increased, the
degree of reduction in failure resistivity decreased across different moisture contents. Under different moisture
contents, the failure resistivity of the specimen generally decreases with increasing vertical pressure.

Keywords: cement-improved soil ; electrical resistivity; shear strength; experimental study (GAFgiE . TH)
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visualized. The results indicate that the vessel types in the Pearl River Estuary are diverse, with large sizes and
high speeds; the main outbound navigation route from Guangzhou Port, the secondary outbound route from
Guangzhou Port to the Dagang outbound route ( passing through Lujing Bay) , and the Shunde waterway to the
Liansha Rong waterway are the three major routes, while the others are general routes. During different time
periods, Route 3 has the highest number of routes, while Route 5 has the least. Route 3 is bimodal, with a
higher number of vessels navigating during the noon and nighttime. Routes 2, 4, 6, and 7 are unimodal, and
Routes 1, 5, 8, and 9 are stable regions with no significant peaks or troughs and little variation. In Route 3,
the distribution of collision risk among vessels varies significantly, with higher collision risks present at the
intersections of public channels and in the turning areas of the public channel.
Keywords: multi-source data; waterborne traffic safety; risk of collision; data mining; accident prevention
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and radial fracturing tests, the impact of different moisture capacity on the shear strength, residual strength, and
tensile strength of the soil is analyzed. Combined with scanning electron microscope tests, the microscopic
morphology of the soil samples after ring shear failure is observed. The research results indicate that; 1) Under
the same moisture capacity, the shear strength of the soil samples significantly increases with the increase of
confining pressure; under the same confining pressure, the shear strength of the soil samples significantly
decreases with the increase of moisture capacity; when the confining pressure is not greater than 200 kPa, the
stress-strain curve of the soil samples shows that after reaching peak strength, the shear strength decreases with
the increase of axial strain, eventually approaching the residual strength; when the confining pressure is greater
than 200 kPa, the stress-strain curve of the soil samples has no obvious peak point, and the shear strength
gradually increases with the increase of axial strain. After the moisture capacity reaches 20%, the stress-strain
curve changes from strain hardening to strain softening; when the moisture capacity increases from 14% to 17%,
the reduction of the shear strength of the soil samples is the greatest. 2) When the normal stress changes from
100 kPa to 400 kPa, both peak strength and residual strength increase with the increase of normal stress, and
the curves are similar under the same moisture capacity conditions; under different moisture capacity, the shear
strength increases rapidly to the peak strength and then slowly decreases with the increase of shear
displacement; when the moisture capacity is not greater than 17%, the curves exhibit strain softening
characteristics, while the moisture capacity is not less than 20%, the curves only include two stages: strain
hardening and residual strength, without strain softening phenomena. 3) The residual strength of the soil
samples is linearly positively correlated with normal stress, and the tensile strength decreases with the increase
of moisture capacity. The tensile strength of undisturbed soil samples and remolded sample tends to be
consistent when the moisture capacity is not less than 17% , and slowly decreases; the tensile strength of the soil
samples is close to the residual cohesion, indicating that cohesion is the main source of tensile strength.

Keywords :slope engineering; Ili loess; shear strength; residual strength; tensile strength S AT G TH)



