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ANALYTICAL AND MEASURED BEHAVIOR OF TUNNEL DEFORMATION 

IN THERMAL ALTERATION AUTOBRECCIATED LAVA GROUND 
 

Takashi SASAKI, Satoshi ISHIGURO, Tokuo UJIGAWA and Kazuhiro FUKUDA 
 

Shortly after the completion of tunnel excavation, it happened in two areas at the depth of about 300m, 
that the concrete stractures of tunnel invert were upraised up to 101mm, and it foced to re-excavate that  
two areas. Thermal alteration autobrecciated lava containing the swering clay minerals, is found under the 
invert structures. Therefore that is believed to be du primarily to the uprise.  

Using the heterogeneity models postulated the distribution of altered zone, we judged the soundness of 
the tunnel supports acting the swelling pressure in the re-excavation areas. 
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