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THE RELATIONSHIP BETWEEN PERMEABILITY AND
INTERNAL STRUCTURE CHANGE OF SOFT
ROCK SPECIMEN

By Koicki AKAL, Yuzo OHNISHI and Der-Ho LEE

Synopsis

In order to inspect the failure mechanism of a soft rock specimen during a triaxial shear test,
a simple testing method has been proposed by measuring the permeability of rock. Since the
micro-structures of rock (such as micro crack, void and fault etc.) affected the permeability directly,
the “total”” change of crack growth or shear band extension in a specimen can indirectly be perceived
during shearing test from the change of permeability.

Based on the results obtained from triaxial permeability shear tests, we also attempted to
explore the internal structure change of rock under cyclic loading tests.
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Fig. 1 Triaxial shear cell for permeability test.
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Table 1 Physical Properties of Funyu Rock.
Dry density ya=1.873 g/cm?
. Wet density 7 yt=2.157 g/cm?
Void ratio e=0. 406
Porosity n=28.9%
7 ;gree of saturation RY ,=9év0;100 0%
CWeeeeomen | wemsy
P

Fig. 2 Experimental arrangement shown
schematically.
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Sample No. P46
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Fig. 3 (a) Deviatoric stress-axial strain curve derived by triaxial shear test.
(2=0.04% /min)

K& 59 7 235 ERIEIORBYTHRETH S (Fig. 5 & Photo 1 BH) C LE2H5
C Ltzs Bieniawski® (3775 RMEPERWT, Fig. 5 & XS PIEREBTHS,

L7 hs»T, SARBHCEANISIZ MBS &7k, BRNBICH LAAETS 2 5 v 7 #RIISHELSD
FHiEFTTABEBmLE LM, 75y 7DMELRELILE, CDND, EHBHMCFETEH D
BABEL LB EEND, I, LD &3 ITEADBEIC L 155 NEBEOELIL DV TOMEE
HkME & BT TEET B,

Fig. 3 (b) iRANTV 3HBOBKEDELDREFIR 4 BIEICHT dhd, SV, BANEER
DBRICENT, REHIATEHEOREABHET L LEMKLTVE, D 4BBEIIRPOEST “o-a”,
“a-b”, “b-c” BT “c DI DX S ICHF SN, ThThOREEFILOH 4 LA/T 2,

%1 BRoBsL, Fig. 3 (a), (b) »5bh s kS, REMWZY 3 REESHOMIMEST, ZDFEK
MhE L LB T L TH S, Brace & Bombolakis® OFFFMERICL - T, ZORBOREOTSHEEE
biZ27 7 v 7 ORBTH D EHBETEE, a SEEAE LTHEKERETLTOSEEBHSDT, 77 »
7 DERIT 2 BT THE, REGHOFREETICRY, BEREICGET S EEX 505,

RELIZI 5 v 7RI ORERIRES LTI, DPUORBOZAANF—DBUELILE L% Brace
59 RTTIIERE Lice LIcS»T, a SRIREES OIS CERAIICE 7 7 v 7 DERDPDD

— 4 —



S KT - S RHOWEHEE L & B A S OB T 105

0.04~
Sample No. P46
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Fig. 3 (b) Permeability-axial strain curve derived by triaxial shear test.
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Fig. 4 Volumetric change of Funyu rock specimen during a drained triaxial
shear test.
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Fig. 5 Result of actual crack growth in photo- Photo. 1 Growth of an array of cracks in glass.
elastic plastic. (Ref. 5) (Ref. 5)
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Fig. 6 (a) The relationship between g-¢; versus number of cycles of Test C.
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Fig. 6 (b) The permeability against axial strain and number of cycles of Test C.  Where,
a;: starting points; ;: upper stress points; s;: final points of Range 1.
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Fig. 7 The irrecoverable energy (£;) expended in each cycle; £; can further be divided
into two parts—Z£ ryiction and £yrack.
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TEBDbNBIC bbb 5T, HRNMICRYSENREN (tLZid, BN EAMBEERR MELKE
Pl bDLHMWTE S,

5 # E]

v (cma/mi n)

b
Range-1 Range-2 Range-3 Range-4

0.01 | | — !
0 1.0 2.0 3.0

AXIAL STRAIN ¢, (%)

Fig. 9 The relationship between the internal structure change and the variation of
permeability of rock specimen. (o3=40 kgf/cm?)
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