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Acoustic Characteristics in an Underground Space and Acoustic Planning of Rocky Cave Halls

WAHE, WA, ELETE, HEKXE,,
Kunihiko Araki Toshirou Matumoto Chie Uegaki Daisaku Syou

Major acoustic characteristics were measured including reflected sound response, reverberation time,
sound pressure distribution, and distance attenuation in underground spaces, mine tunnels, and rocky
caves at Minetopia Besshi, abandoned Sazare Mine, and Inada Quarry. From the measurements the
reflected sound characteristics and percent sound absorption were obtained. The distance
attenuation of sound was measured in a tunne! finished with concrete floor and another floored with
small pebbles left untreated.  As a result of calculating percent attenuation per 100 m, it tumed out
that the higher the frequency, the higher the percent attenuation in the tunnel with concrete floor
whereas the pebbled floor had a peak in the intermediate frequency range. Hearing the echo and
reflected sound in the cave revealed that the cave space has peculiar acoustic characteristics that
enhance the sense of serenity, heightening bright intermediate to low tone and transparent, mystical
high tone and thus making it easier for the audience to distinguish subtle nuance of sound. Based
on these findings we examined points to consider in acoustic planning of halls and the like gathering

facilities.
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