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Abstract: A deep-water explosion test vessel is an important test equipment which is filled with water to simulate different
water depth environment by loading different hydrostatic pressure, and it can be used to study deep water explosion theory and
engineering technology based on the similarity principle. In order to ensure the safety of vessels used in deep-water explosion
test, a random-interval dynamic reliability model based on intelligent prediction is proposed in this paper. A GRNN prediction
network of vessel response is established through dynamic test data, and the maximum strain interval variable of the vessel is
obtained. Considering the random characteristics of the vessel structure, the reliability analysis of the in-service deep-water
explosion test vessel is carried out. During the period, three methods are used to calculate the reliability index, and the analysis
shows that for the vessel structure with high reliability and lack of sample data, the hybrid reliability model based on dynamic

prediction is established by the calculation of interval reliability index. The method is simple and feasible. At the same time,
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the interval variables of the model change with the structural dynamic test data, and the uncertainty analysis of the structure is
also dynamic. Therefore, the reliability of the container obtained is also changing with the service process, and has dynamic
characteristics, which can better reflect the performance changes of the container during the service period and provide the
basis for the use and maintenance decision of the container.
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Fig. 1 Structure drawing of deep-water explosion test vessel (unit: mm)
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i g MPa W1 2 i g MPa WA k2
1 5.0 0 4.90 6.00 17 0.8 1.0 0.85 1.29
2 5.0 2.0 4.19 5.27 18 2.4 1.0 1.42 2.71
3 10.0 0 6.14 6.07 19 0.8 1.5 0.98 2.13
4 10.0 2.0 5.60 5.85 20 2.4 1.5 1.70 1.14
5 0.8 0 1.02 1.92 21 0.8 2.0 0.99 1.20
6 0.8 0.5 1.38 3.66 22 2.4 2.0 1.94 1.70
7 0.8 1.0 2.43 2.87 23 0.8 0.3 0.99 1.49
8 0.8 1.5 1.51 2.57 24 2.4 0.3 1.11 1.71
9 0.8 2.0 1.14 3.45 25 0.8 1.3 0.65 1.11
10 2.4 0 1.82 3.83 26 0.8 0.8 0.71 1.07
11 2.4 1.0 2.67 5.60 27 2.4 0.8 1.32 1.90
12 2.4 2.0 1.97 4.54 28 2.4 1.5 1.11 2.27
13 0.8 0 0.54 1.25 29 2.4 1.3 1.78 1.79
14 2.4 0 1.89 2.85 30 0.8 1.8 0.68 1.12
15 0.8 0.5 0.87 2.09 31 2.4 1.8 1.82 2.05

16 2.4 0.5 1.37 2.53
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Table 4 Calculation results of vessel reliability
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