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Prevention of blast-induced traumatic brain injury in complex closed spaces.
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The primary blast-induced traumatic brain injury (bTBI) represents the
response of brain tissue to the initial blast wave.The purposes of this study are, firstly, to
clarify the internal propagation dynamics of shock waves (SWs), which precede and constitute the
main component of blast injuries in closed spaces, and secondly to develop measure to attenuate SWs
below the damage threshold using spatial structures and materials.

SW propagation dynamics analysis in a simple closed space using visualization and pressure
measurement by high-speed imaging were conducted as a model experiment.SW propagation velocity and
overpressure decreased due to interference with the flame-retardant nonwoven fabric in addition to
metal flame and acrylic plate. The results suggested the effect of acoustic impedance mismatch
pressure attenuation effect due to impedance mismatch.The protective measure to avoid bTBI in a
closed environment will be designed by materials and structures using present findings.
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