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Abstract

Integrated tank vibration isolators are primarily employed to dampen the integrated gas tank and
the ship cabin structure, reducing the transmission of vibration and noise from the cabin to the tank
and enhancing the board-mounted safety of the integrated tank. To ensure the safety and reliability
of the isolator under various working conditions, this study developed an analytical model of the
integrated tank vibration isolation system using the finite element analysis software Abaqus. By ap-
plying different load and boundary conditions to simulate the tilt and sway scenarios encountered
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during actual ship operation, the displacement response of the integrated tank vibration isolator
was investigated. The simulation results under tilt conditions showed strong agreement with theo-
retical calculations, demonstrating the robustness and accuracy of the static simulation methodol-
ogy proposed in this study. Furthermore, the method clarifies the static characteristics of the inte-
grated tank vibration isolator under multiple working conditions, providing a theoretical founda-
tion for its design and installation.
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Figure 1. Schematic diagram of spring-damping system
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Figure 2. Finite element simulation model of integrated tank vibration isolation system
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Table 1. Model parameters
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Table 2. Displacement of integrated tank vibration isolator under inclined working condition
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Figure 4. Displacement response curves at different inclination angles: (a) Displacement response curve in horizontal placement;
(b) Displacement response curve at a trim angle of 30°; (c) Displacement response curve at a trim angle of 90°; (d) Displacement
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Figure 5. Surface plot of mass-stiffness-displacement response
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Figure 6. Displacement response under swinging condition: (a) Roll displacement response curve; (b) Pitch displacement response
curve
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Table 3. Maximum displacement amplitude under swinging condition
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Figure 7. Force decomposition under 30° inclination in x-direction
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Figure 8. Displacement decomposition and synthesis
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Table 4. Comparison of simulation and theoretical displacement results
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