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The soundness of the design of the support system for shafts and galleries and the effects of pre- and 
post-excavation grouting have been assessed to confirm the proposed technical solutions at the Mizunami 
Underground Research Laboratory. For this purpose, design of the shafts down to the depth of 1,000m and 
the galleries down to the depth of 500m has been improved and grouting effects around the shafts have 
been calculated by means of seepage flow analysis. Additionally, analytical investigations on the concrete 
lining with respect to the influence of water pressure have been performed. In this paper, principal steps 
and their results are described as follows: 

1. Confirmation of the support system designs of the Main and Ventilation Shafts based on the revised 

design 
In the case of rock mass class CM, the stress in the concrete lining did not exceed the allowable stress for 

the range of depth between 200 and 1000m. For class CL, the stress in the concrete lining exceeded the 
allowable stress around the depth of 600m, where the maximum initial rock stress caused by faults was 
predicted. It is necessary to use high-strength concrete. 
2. Confirmation of the support system design of Sub and Middle Stages(4 different diameters) based on the 

revised design  
In galleries, in the case of rock mass class either B or CM, it was confirmed that the specifications for the 

initial design of the support system are appropriate in the range of depth between 200 and 500m. For class 
CL, the stress exceeded the allowable value, therefore a new specification for the support system was 
established. 
3. Influence of grouting operations on Concrete Lining  
From the analysis of the grouting effects for reducing water inflow, the amount of water inflow in the 

basal conglomerate layer of Toki lignite-bearing formation will be reduced to about half of the amount 
without post-excavation grouting. Regarding pre-excavation grouting, the amount of water inflow can be 
reduced to about 1/10 of the amount without pre-excavation grouting, which will be achieved by reducing 
the hydraulic conductivity of the grouting zone to 1.0E-08 m/s. In those cases by installing drainages 
behind the concrete lining, the ground water pressure acting on the concrete lining will be much smaller 
than the horizontal rock stress. 

Keywords: Support System, Seepage Flow Analysis, Post-excavation Grouting, Pre-excavation Grouting
This work was performed by C-Tech Corporation under contract with Japan Nuclear Cycle Development 
Institute(the present name :Japan Atomic Energy Agency). 
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�:Collaborating Engineer
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