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Abstract

This paper deals with comprehensive risk management on the safety of industrial parks including innovative

mitigation methods in large scale natural hazards.

The present safety measures mainly focus on the facilities

in industrial parks. To realize low risk society, those should include securements of lives of residents around
the industrial parks and workers in the industrial parks, supply chains on land, maritime logistics, maritime
activities of restoration works from the disaster. This paper focuses on 1)innovative countermeasures for
mitigation of disasters by earth banks at the front of oil and gas storage tanks and submersible flexible pipes at
the front of quay wall, 2)comprehensive risk assessment covering the safety inside and outside the industrial
parks, and safety on land and at sea, and 3)international comprehensive safety regulations including

certification by third party organizations.
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Fig. 2 Design concept against tsunami with sea wall, earth
bank and manmade canal®
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