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Experimental study on the coefficient of permeability of broken rock
specimens after compaction test

LEI Ming' ,HASHIBA Kimihiro® , FUKUI Katsunori* ,OKUBO Seisuke*
(1. In Situ Solution China Co. Ltd, Nanjing 211106, China;
2. Department of Systems Innovation, The University of Tokyo, Tokyo 113-8656,Japan)

Abstract: Strength healing of compacted rock in the Excavation Disturbed Zone (EDZ) has been verified through
field observation and laboratory test. Tage tuff, Kimachi sandstone, Kawazu tuff, Sanjome andesite and
Honkomatsu andesite were employed to investigate water permeability of the compacted rocks in this study.
Firstly, rock specimens were broken in a hollow steel cylinder under the MTS servo testing machine, and then
loaded to the predetermined axial load. Following the unloading, the cylinder was placed in the self-made falling
head permeability test device. Coefficients of permeability of the compacted rock specimens were obtained through
falling head permeability test. From the experimental data, it can be concluded that coefficients of permeability of
the compacted rock specimens decrease after the compaction test. There exists an inverse semi-logarithmic
relationship between coefficients of permeability of the compacted rock specimens and the ultimate axial strain in the
compaction test. Furthermore, there is also an inverse logarithmic relationship between the coefficients of
permeability and the ratio of maximum axial stress to uniaxial compressive strength of intact specimens for the five
rock types. For some rocks in the EDZ, strength healing and decrease of water permeability were expected after
being properly supported. These experimental results may be helpful in building a damage-healing model for rocks
in the EDZ.

Key words: rock ; compaction test;excavation disturbed zone;coefficient of permeability; damage-healing
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Fig. 1 Schematic illustration of the axial load-axial
displacement curve in the compaction test

2 EESKSBHBLEREARENEERN
Fig. 2 Steel meshes adhered to the bottom of the cylinder to
retain crashed specimen debris in compaction and
subsequent permeability tests
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Fig. 3 Schematic illustration of the falling-head

permeability test (Rubber tube prevents water leakage
from the joint between the standpipe and cylinder)
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Fig. 4 Photographs of the testing specimens after
falling-head permeability test for compacted specimens
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Tab. 2 Coefficient of permeability via flow-pump

method for original and compacted specimens (Confining

time for Tage tuff with the maximum axial load of 8. 3

kN in four permeability tests
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Tab. 1 Coefficient of permeability via falling head method
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permeability test for Tage tuff with the maximum axial
load of 78. 4 kN
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Tab. 3 Estimation of the coefficients of permeability for

the compacted specimens based on Eq. (2)
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