g400000000O0O0O0O0O0O0O0DOOODODO
gobooboopoz01100000D0D0D0 32

iR IC X DHIK =T ABT-REF-E A BTEER

FEH #21* « Derek Elsworth? « J8F Rl « 225 SBH3 « B fh— R4

U R TP el itk T3 (T 615-8540 HUHR T P8 I AU R 74EC )
2Pennsylvania State University (University Park, PA 16802, USA)
SRR BRTRORIERME BB LRI (T 790-8540 A% U | L SCATHT 3 %)
YRR TR TR (T755-8611 T 152-16-1)
*E-mail: kishida.kiyoshi.3r@ kyoto-u.ac.jp

ERED IR LOUKB AR R 2 R 1A TR L 258, B b ic e b2 o MED & L,
R DAL Z T DR H D . AWFIETIE,  FEHIEK S 23O HERE 2 VO THIEK =il A WTEAER 2
1TV, FBRIREICEB D TEAR-RE-EAMO 7o 228 H Lz, £, MiEs I ORESEELE
fbEd, CABBRTRERELEEAMBICBIT 22—V U IBHBOAREZHERTILOTHD. fHREL

T, b=V U BRREHERT 52 LN TE, (RFFREICHS L CORERIEREND Z & A s L7z,

Key Words : triaxial experiment, sedimentary rock, slide-hold-slide process, healing

1. [FLHIC

TG FERE P CO2SE = L X — A itk DRIEEY)
MENIZEE L, RHEINCHE Y RBEERE 2 IRGET S 72012,
KRN T & T2 DEREDT)F « IKERFRAE D2 A T
RIS & SIIMEARAI R TH D, —EDIE-IGSI5
ORI &, S Ol
FRRUGHSREAE L, ERFEROB OEAZ L, SbiTE
IREEDNZAL 5 LN S BFZEA T TV 5D ™9, Rk
MEEARD )« KBRS, A 2 A S D
EWVOBLEDD, REEHEICER LIZbDTHD. —H,
HEREAY, COMBHEEIE DEROF v v 7y 7 L LT
Fio, IR AIVHERPERESE O SRREN Tl AWy
ZE RIS AR T A & U TR R S TR Y,
K - ST - AREE R BE LT REEAR O T -
IRER AR OMEIR S LB A K T 5.

AIFETIE, BREAEERVIER S 2SR LT,
AWHEFRIZ BV THITE OISR EDIREE T —E IR AR Er
L, ZOBOFEAME I T 5. BEEEERHEFR
EEEAMTT B LT, RAN AR SIND. IR
RERICBWTIREFT 5 2 & T, TORAMTE D SRR
7y, PREFRER, S50, RESRETED X BT DD
WEMAT2ONRENTH S, ZomahE, EFitiord
7'aY s FOZEE Y ORMZERBERS T T, B
BRSO FRER) (FFEAMD OO TFRICEET 5
HLDEEZD.

2. #taA

OF=:-t

ARFZE TRV A ARRENT, Ba kIS (AL
EEBRAKIUEEEIRE) THhDH. FIKEOTEILED
vesicular ik & K m T Y, FITHES mmlL F OB A
pumice /772 E D KILFEEW BRSNS, BA RIS,
TELTh~Pazr 2 UR TR bONE LT 5.

Q) E— FHERGAIE

[EAE50 mmOFE A1 2T 73BT (35 mm X2 mm)42
KAERR L, & — NHEEGHERBUEEE Lz, BEBI T ED
—fZPhoto 11T/~ d. B— RFHEGHIEIES, A1 bh
72— K02 mmA IR T200 X 2,5 B ERHIE L,
B OB EE E R TR UIEM & Lic. bkt
% Table WZRd. KBS0 a1, BA~7 7 AFEE
PRI T- D7 A8 (KALBEHC) BRDI=D, HF
ZWPERARR OB E END. W T AERHRRITHISS %
T, fmA BRI % TH D, fERAE, Al
FANIZEEALET, BARTOBMIII ENTHS.
2SR, H T AWERRERO L OTHY, A
PHENTZHDOTHD.

Q) BEEDEELEE
RIS, R~ LR E~ 7 BRI A DD\
1K AL B THLY IA A TIRRE TR S e

-173 -



0.5 mm

Photo1  Photomicrograph of pumice lapilli tuff. Photo shows the bedding
of flatly pumice. (Magnification: X 60, qz: quartz, pl: plagioclase,
bi: biotite, pm: purmice)

Table 1 Mode composition of pumice lapilli tuff

Sample No 1-1[%] 1-2[%] Average [%)]

Natural Celadoite 380 400 390

mineral Montmorillonite 120 135 12.75

generated Zeolite 340 315 3275

byglassy | (Clinoptilolite) (335) (305) (320)

Quartz 40 75 575

%fm Plagioclase 80 60 70

Lithic 30 15 225
Void 1.0 - 0.5
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1.0 mm
Photomicrograph of pumice lapilli tuff. Photo focus on the Fe
montmorillonite( Magnification: X 15, gz quartz, pk
plagioclase, pm: pumice, mo: Montmorillonite with Fe)
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Table 2 Specimens and experimental conditions

Specimen | Effective confining stress[MPa] | _ Thermal condition [C}
K2010 01 03

K2010 02 05 20 (Room temperature)
K2010 04

K2010 05 07 @

| Deviator stress [MPa] I
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Fig.1 The deviator stress — axial strain and the volumetric strain — axial
strain relations under 0.3 MPa effective stress condition and room
temperature (Specimen No. K2010 01)
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—————— Deviator stress [MPa] | = Deviator stress [MPa] I
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Fig2 Enlarge plots of the deviator stress —axial strain and the volumetric strain —axial strain relations focused on the slide - hold - slide processes.
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Fig7 The deviator stress and mean principle stress history under 0.7
confining stress condition and 20 °C thermal condition.
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TRIAXIAL SLIDE-HOLD-SLIDE SHEAR EXOERIMENT OF SEDIMENTARY
ROCK UNDER DRAIN CONDITION

Kiyoshi KISHIDA, Derek EISWORTH, Takao YANO,
Hideaki YASUHARA, and Shinichiro NAKASHIMA

When discussing the mechanical and hydro-mechanical properties of rock masses under the long-term
holding, the variation of rock structure and the change of shear band condition should be discussed in
considering the effect of thermal and chemical influences. In this research, the triaxial shear experiment
under drain condition was conducted through sedimentary rock, and in the residual stress state, the slide-
hold-slide processes were applied to this triaxial experiments. The experiments were carried out in 3
kinds of confining conditions and 2 kinds of thermal conditions. Consequently, the healing phenomena
can be observed and the shear strength recovery is also confirmed in process of the holding time.
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