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Comprehensive safety evaluation method for multifunctional

reserve general warehouse
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2 School of Resources and Safety Engineering, Central South University, Changsha Hunan 410083, China)

Abstract:  To effectively assess the various risks faced by the multifunctional reserve general warehouse,
a comprehensive safety evaluation method for the multifunctional reserve general warehouse was proposed.
First, the integrated risk characteristics of dynamic-static unity, subjective-objective unity, and direct-
indirect unity for multifunctional the reserve general warehouse were summarized. Next, based on the
combination of a static risk index system and a dynamic risk assessment model, a method for measuring the
triggering effects and calculating the residual risks of the multifunctional reserve general warehouse was
proposed. Lastly, safety evaluation criteria were delineated. Taking the core area of a logistics hub in
China as the application case, the safety risks of the selected district were evaluated. The applicability and
shortcomings of the proposed comprehensive evaluation method for the multifunctional reserve general

warehouse were discussed. The results indicate that the method can effectively reflect the risks and their
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changing trends of the studied warehousing system. The practical application demonstrates that it is crucial

to determine the trigger relationships and residual risks for accurately characterizing and evaluating the

safety status of the multifunctional reserve general warehouse.
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effect; residual risk
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Fig.2 Comprehensive safety evaluation process of

multifunctional reserve general warehouse
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Table 4 Risk analysis results of key hazard sources

Wi @; R, ¢,

ES 2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 2022
Ry, 0.74 0.68 0.55 0.65 14. 48 13.58 | 11.14 | 12.77 1.29 1.27 1.22 1.26
R, 0.73 0.62 0.58 0.56 14. 06 12.13 | 11.35 | 11.09 1.28 1.24 1.23 1.22
R, 0. 46 0.51 0.51 0.53 8.59 9.28 9.13 9.71 1. 17 1. 19 1. 18 1. 19
R, 0.58 0.61 0.62 0.63 7.29 7.72 7.91 8. 12 1. 15 1. 15 1.16 1.16
R;s 0.34 0.38 0.42 0.42 9.13 9.78 10.53 | 10.39 1.18 1.20 1.21 1.21
Ry 0.30 0.34 0.33 0.38 6.13 6. 85 6.72 7.62 1. 12 1. 14 1.13 1. 15
R 0.41 0.44 0.45 0.44 7.01 7.57 7.79 7. 66 1. 14 1. 15 1. 16 1. 15
Ry 0.36 0.41 0.47 0.51 7.89 7.88 8. 10 8.91 1. 16 1. 16 1. 16 1. 18
R 0.38 0.34 0.37 0.38 6. 85 6.24 6.71 6. 87 1. 14 1.12 1.13 1. 14
Ry 0.42 0.45 0.48 0.45 6.89 7.39 7.88 7.41 1.14 1.15 1. 16 1.15
R 0.51 0.63 0. 68 0.70 11.29 13.96 | 14.08 | 15.78 1.23 1.28 1.28 1.32
R}, 0.71 0. 66 0.65 0.73 14. 31 13.37 | 13.23 | 15.01 1.29 1.27 1.26 1.30
R 5 0.54 0.55 0.58 0. 64 10. 02 10.25 | 10.84 | 12.16 1.20 1.21 1.22 1.24
R\, 0.52 0.54 0.57 0.54 9.51 9.98 10.62 | 10.17 1.19 1.20 1.21 1.20
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Table 5 Risk assessment results
A R R,

RIEHE 2019 2020 2021 2022 2019 2020 2021 2022
R, 24.19 22.02 17.36 20. 84 20.91 19. 30 15.58 17.43
R, 23.73 19.73 18. 31 17. 64 20.93 17.03 15.34 14. 19
R, 14. 11 15.70 15. 66 16. 38 12. 83 14.27 14. 09 14.93
Ry, 17.10 18. 05 18.39 18. 74 15.61 16. 45 16. 72 16. 64
R 10. 83 12.10 13. 41 13.38 9.79 10.91 12. 11 12.02
Ry 9.21 10. 41 10. 12 11. 66 8.39 9.37 9.09 9.85
R 12. 36 13.31 13. 64 13.33 11. 38 12.13 12. 11 11. 69
R 11.16 12.55 14.27 15. 60 9.82 11.01 12. 83 13.02
Ry 11.51 10. 30 11.21 11.51 10. 02 8. 86 9.52 9.71
Ry 12. 61 13.54 14. 49 13.55 10. 59 11.51 12.48 11.63
R, 16.23 20. 62 22.20 23.42 14. 66 18.76 20. 12 20. 53
R\, 23.20 21.34 20.99 24.08 21.29 19.52 18.99 21.19
R 3 16.76 17. 11 18. 15 20. 34 15.42 15.71 16.39 18. 10
R\, 16. 04 16.75 17. 80 16. 80 14. 40 15.09 16. 16 14.90
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Fig.5 Risk assessment results for District E from 2019 to 2022
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