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Countermeasures to Accidents Due to Hydrogen-Gas Explosion (Part 2)

— Nonlinear Response Analysis for Reinforced Concrete Walls
Subjected to Hydrogen Explosive Pressure —

Kenji Yonezawa Kazuhiro Naganuma Yoshihide Suwa
Yoshiyuki Ono  Katsuyoshi Imoto

Abstract

To evaluate the safety of the hydrogen infrastructure, it is very important to grasp the influence on the
surrounding structure of hydrogen-gas explosion. As a fundamental study, the nonlinear responses of reinforced
concrete walls subjected to blast loading by hydrogen-air explosion are analyzed using AUTODYN and FINAL.
Hydrogen detonation phenomena and the structural response of a simple wall are simulated by AUTODYN.
Nonlinear finite element analyses are conducted using FINAL for various types of walls subjected to explosive
blast loads. The analysis results on the structural behavior obtained from the two programs are in good agreement.
They indicate that shear failure might occur at the bottom of a wall under excessive blast loads. Furthermore,
a parametric study using FINAL indicates the degree of damage to walls subjected to various blast loads.
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Assumed RC Wall and Boundary Condition
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Three Dimensional Analysis Model
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Pressure - Time Relationship at Center of RC Wall
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Time History of Displacement Response
at Top of RC Wall
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Assumed Time History of Blast Load
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