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Research and Development on Geological Disposal of High-Level Radioactive Waste
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IS

IIS

IIISII
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VEast shaft

(6.5 m in diameter)
(Results from 50

to 140 m in depth)

Ventilation shaft
(4.5 m in diameter)
(Results from 50 to 

250 m in depth)

Class

IS

IIS

IIIS

Initial deformation
rate (%/m)

less than 0.02

0.02～0.1

more than 0.1

Final deformation
(%)

less than 0.07

0.07～0.3

more than 0.3

Modulus of
elasticity ratio *)

more than 400

300～400

less than 300

Inelastic
deformation ratio **)

less than 0.2

0.2～0.5

more than 0.5

*)   Ratio of the modulus of elasticity of rock to the initial stress
**) Ratio of the inelastic deformation to the final deformation

(Notes)    
1)  The classification is applied to middle-sized shaft excavation. 
2)  The classification is applied to the results of convergence measurement in diatomaceous 

mudstone distributed around the Horonobe area.  
3)  The initial values of convergence measurement should be observed within 0.5 m in the 

relative distance between a face and measurement section.
4)  The modulus of elasticity ratio is calculated using the results from the dilatometer test.
5)  The inelastic deformation ratio is applicable in the case of measurements in excavations 

with a road-header. 
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Where an initial deformation categorized into Class IIIS is observed, it is 
estimated that, in the earlier steps of shaft excavation, significant inelastic 
deformation of rock would occur until a shaft stabilizes.
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The relationships observed in conventional tunnel 
excavation (Class I to V) and in shaft sinking at the 
Horonobe URL (Class IS to IIIS) are illustrated by 
dotted lines and by solid lines, respectively.




