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ABSTRACT: Rock dynamics is one of key issue for research and development of techniques for safe 
geological disposal of high-level radioactive waste. Horonobe Underground Research Laboratory (URL) 
is off-site URL constructed in soft sedimentary rock to the depth of 350 m with three shafts and three 
level experimental galleries. Earthquake-resistant design of underground openings, observation of seismic 
records and groundwater pressure change due to earthquakes, and excavation disturbed zone experiment 
have been performed relating to the study of rock dynamics in URL project. This paper shows current sta­
tus of Horonobe URL project and results of earthquake-resistant design of shafts, observation of seismic 
records and groundwater pressure change due to the 2011 off the Pacific coast of Tohoku Earthquake. 

1 INTRODUCTION 

One of the features of the geological disposal pol­
icy in Japan is the establishment of Underground 
Research Laboratories (URLs). The URLs must 
be distinct from an actual disposal facility, which 
will be selected by NUMO (Nuclear Waste Man­
agement Organization of Japan). Research on 
deep geological environments, and development 
of instrument and methodologies will provide 
the basis for R&D on geological disposal of high­
level radioactive waste. JAEA's URL projects 
are directed towards improving the reliability of 
geological disposal technologies and developing 
advanced safety assessment methodologies. It 
will ensure that the implementation of geologi­
cal disposal is based on a thorough scientific and 
technological basis. The URLs in these projects 
are classified into purpose-built generic URLs 
as described in the OECD/NEA report (OECD/ 
NEA, 2001), and are distinct from on-site (site­
specific) URLs to be constructed at potential 
waste disposal sites. In order to cover the general 
geological environment in Japan, two URLs, one 
for sedimentary rock and another for crystalline 
rock have been planned, one is the Horonobe 
Underground Research Laboratory the other is 
the Mizunami Underground Research Laboratory 
(JNC 2001; 2002). One purpose of this plan is to 
confirm the technical reliability of the geologi­
cal disposal methods, as indicated by the Second 
Progress Report (JNC 2000). 

The site of the URL project for sedimentary 
rock is located at Horonobe, in the northern part 
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of Hokkaido, north of Japan. The geology con­
sists of Tertiary and Quaternary sedimentary 
rocks. Conceptual design for the Horonobe URL 
at present is as follow: 

• Two 500 m access shafts and one Ventilation
Shaft; and

• Experiment levels, at 140 m, 250 m, 350 m and
500 m depths.

In 2012, excavation of the Ventilation Shaft and
East Access Shaft reached 350 m depth, and the 
experiment gallery at 350 m depth was excavated 
between 2012 and 2014. In 2012, excavation of the 
West Access Shaft started, and reached 350 m depth 
in 2013. Countermeasures against rock bursts and 
large volume/high-pressure inflows of water or 
inflammable gas are imporじmt issues to be addressed 
during excavation of shafts and research galleries. 
Figure 1 shows the layout of the Horonobe URL. 

The site of the URL project for crystalline rock 
is located in Mizunami City, Gifu prefecture. The 
regional geology consists of Tertiary and Quater­
nary sedimentary rocks overlying a Cretaceous 
granitic basement. Current design for the Mizu­
nami URL is as follows: 

• Two shafts, the Main Shaft (6.5 m </J) and the
Ventilation Shaft (4.5 m ¢); and

• Two experimental levels, at the 300 m level and
the 500 m level.

In 2012, excavation of the Main and Ventilation
Shafts reached 500 m depth, and an experiment 
gallery at 500 m depth was excavated between 2012 
and 2014. 
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