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Heinrich’s Law and Risk Assessment as Complex System:
Metaphor Simulations by Cellular Automata
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Faculty of Engineering, Faculty of Engineering, Faculty of Societal Safety Science,
Osaka University Osaka University Kansai Univeristy
Yoji SHIBUTANI Yoshiki YAMAUCHI Mamoru OZAWA
SUMMARY

Heinrich’s law has been well known as the statistical law of labor accident which
suggests that one seriously injured disaster of the workplace hazard can be statistically
obtained in the basis of the certain number of disasters without any injury. In this
paper, the process of the labor accident is regarded as the spatio-temporal evolutional
problem from the complex system. Cellular automata (CA) method is applied to solve
this process as a metaphor model under the appropriate local rule. The effects of initial
existence ratio of the first level disaster without any injury and kinds of local rules
employed in the CA are discussed with much emphasis. Then, the probability of each
level accident as the results of the pattern dynamics was assessed, being compared
with the humanistic Heinrich’'s law. It is found that the initial existence ratio of the first
level disaster of around 60% suits this experienced law. The spatio and temporal evolu-
tion behaviors were obtained by considering the level transition probability based on
the normal probability distribution. The averaging occurence ratio of each level accident
for whole the region is related to the long-term averaging silimar to the statistical
thermodynamic ergodic property. The magnitude of damage by each level accident was
defined as the power-law scaling and then the risk assessments were finally performed
for the convergent states of spatio—temporal evolution.

Key words
Heinrich's law, Work place hazard, Pattern dynamics, Cellular automaton, Local rule,
Risk assessment
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