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Development and Application of Long-Term Monitoring Using Optical Acoustic Emission
Technology for Underground Cavern

Koji Hata
Abstract

Acoustic emission (AE) technology is used to observe micro-fracture phenomena. An optical AE sensor
with a long-lifetime was developed, along with a multi-optical measurement probe incorporating an optical AE
sensor, an optical water pressure sensor, and an optical temperature sensor. Long-term monitoring and
excavated damage zoon (EDZ) evaluation were carried out using this probe to a depth of 350m in a vertical
shaft of the Horonobe Underground Research Center project of the Japan Atomic Energy Agency. The
following conclusions were drawn. (1) The AE occurrence distribution changed with the shaft excavation. (2)
A local pressure fluctuation occurred in the vicinity of the shaft. (3) The changes in the groundwater
temperature were small, and depended on the area around the shaft.
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