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Proposal of creep model for discontinuous rock mass

with focusing on deformation of discontinuity
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In Japan, it is planned to dispose high-level radioactive waste and TRU waste in stable geological
formations. Taking the long-term behaviors of the formations into account, a mathematical
model is of prime importance. In this study, the creep model for discontinuous rock mass is
proposed with focusing attention on the behavior of discontinuity. The creep phenomena are
supposed to be caused by the sliding wear of discontinuity. The proposed model is implemented

into a finite element analysis code, and two types of analyses are carried out.

One is the

analysis for the specimen through which the discontinuity cuts, and the other is the analysis for
the specimen in which the discontinuity is included. From the comparison of both results, it
turned out that they are quite different. Moreover, the effects of the geometrical and mechanical
properties of discontinuity on the creep behavior of rock mass are discussed.
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FESENEES SN — A TiE, RESERO RO
HTEEREOETEAD ONBED, ZThUSNOERT
TIRHEBBEREMIZEAEEL TR, ZT5 LA
BAREGEIEREEZES I —RAERELL RRSTE
D, TH5 LRI EICERLT, AMEGEEIMEREEZE
KT —RATHLND LD BRKEREABBEMITAELT,
(7, BALBNRT BHEEIZ2>TNS.

AP CIUKEFECET L CWD DT, RERE
DERAEDRKEVIT Y, TEEEDERT MRS D

-7-

-
o
o

—
N
o

©
o

@D
o

w
o

Shear Displacement (um)

©
=3

0 100 200 300 400 500 600 700 800 900 1000
Time (day)

E-14 BB L HAMENOBRE (Case 2)
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B-15 Z@FMH & EAMEMDOER (Case 3)

BABKEL 2D, 20k, REHGEOEREEN
RELBRDIZLER-T, BERENMET2EETS
20 MPa 28X 2R/ 2 5. L LARRL, #HK
TWRENEBETRYOPECELS RBZDT, h?
T TERAERBRKEWVISEENERKELS 2%, &
WO ZEEREHATE RN, EE, 2 ) —T@EiTicB W
T, HEBELEHO BB REHREREOERM
EHIEEEFRITIL TS, BiRo@EY, REgEEmS
AE SN —A T, RNEfiw O & R0 E
MEPRFICBNTUSIOEFRBD LN, ERL
oY, REGEOERAEN/REWVIZY, £FLE
ISADVARVIRELBRER, BEOKSIETINES
EEBOBHELERL. B-13 1B\ ThH, REEH
O LR RE O L RIE F REC 40 MPa Z# %
TVWBZ ERBHLNE. OF D, REFENLE S
N —RA T, FEFEROEESLELAZOTHRRL,
ISSIEFIEE D) BB OBHIZ L 5T o U —THEN
bbb INTWA b0 EEZD. ZoAE, RNEEE
BERAKEZ B r— R L REBBBRTHS.

(2) BROEHOEE

Wiz, BROWESAEwEEZ V—TIcEn k54
EEPBEZDDEEERTLHENT, Case2 (B-T) B
L Case 3 (H-8) DfENTZEMFERE L7=. 100 mm
DFFNTEER R L DRVDD Casel (0.5 @) T, &
BHEVDN Case 3 2.5 ) THD.



Case 2 B LU Case 3 122\ T, Case 1l & [FIKE,
=P, BT (CAMRR) 2EELTE—2KN
EHBELEE, 7V—7Ith (BE—ZIi5h0 80 %) %
RE L. 7V —TIRIUN DRGSR AT A—F
BRETDNTIE, 2T Casel EEICHDEAVTWY
3. Case 2 BX R Case 3 1ZBH4 BB & B AMF
ENOBREZREN, B-14 BIUORE-15 277

K&y, AUEEOEETE, BREERKEL 2
DI ONEMB/NSL RBEMBH Y, B 2.5 @
DEBITHEEL RS, TORIE, BRAERKEZWVE
CEMNERRKELRDLVWIFERER/ Case 1 ££<
Bk, —#iZ, 18 100 mm OEFHICE CEEE WD
FHEOT, BREEOHEZENIVD &, BREEN
REWVFCRE BROWUWOEIS) BRELARBZODT,
FAMENIZL K25, Case 2 & Case 3 X2 NIZE
WA, —F, Casel i, WHITHIRORES T 1
BiZFTHBr—ATHY, FEHKERSEREELTD
ZPITTIRARY. LES-T, BRAEDEWZ X -
TRIROBENEILT DO TIEIRL, diRo@Ey, R
gt LIS NIRRT BITMA S0,
NIZE - T, Case 1l DFEFAIE, Case 2 BL Case 3
OEFICITEREH S,

F CERAEDEREDT TOEKDENIZL HHE
i, ZZTHBIETERY. FlE, BRAER
15° OBE, FEMN 1.5 @ (Case 2, #HEiL 67 mm)
THREMEIX 9.0 um, FED 2.5 @ (Case 3, EEIL 40
mm) TIREIE54um L7225, ¥, BERERDE
7V —=TIEN SRR DO TRECITIITE 2. B
HBRITHU T, BERENFRZ Y —FIC LB E
bEF/HAINWZ EBTHERINDE, BIRBRIZBNT
BENNSNWILEERT DL, S 158, 25 @
LWV D XS IREMIN/DNIVFEIL, FRIFEEIRZARY
EEZD. LLRRs, S 10 /%, 100 5%
L LB RISV T hRROEAR H D LTSV EEL,
SHOBRFNESLELTS.

I 51T, Case 2 BX O Case 3 12T 2B &
REfEE ORI BN OBEGEEZENLEN, B-16 8LV
B-17 2R3, 2B, REGHEROR OB, FEk:
HIZBWThoE bHRNBDOREDSEADEE Ty
FLTHEY, EBMEEMER SIIL TR, REY, R
CEEDOTTIE, BTENBADLLYUROZ L TED
B8, BRABENKEWIEERESE OB O BN K
V. R LAEEY, FUEREEOSREDCT TOR
BOBEWCLAEBIITEARVE, BXEREETS
RO, WEAS 1.5, 25 @&V X 2B hEN
BE, MEOETFNIZIEREL W, 2k, EER
0.5 & (Case 1, #FiZ 200 mm) DHEAIE, &
BEAWTBELILZ2WED, BHOBREBIIIEEACHE
I nipu,

Case 3 DEKRAE 5° BLT10° 20 TIE,

-
L

-8-

-
n
=3

E10.0 S

2

e

@ 8.0

E %}M

&

&

€ 50

]

[a)

D 4.0 P

£

5 gf 4 a=5.0°
Q < 0=10.0°
o < a=15.0°

2.0
0.0 g : - : :

0 100 200 300 400 500 600 700 800 900 1000
Time (day)

E-16 #EEEFH & B DM DR (Case 2)
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B-17 MR S BEOELOBR (Case 3)

EH-18 HRNBESOHEN

ZEMCHROBUN/EEIT/NEL RoTWS., ZhIE,
HREEESTEHICH L TRY LT3Rz o8Iz,
EHEIC > CRERTLEET S L O RBEKE2ET
EZ0HTHD. —HlE LT, BIRAEN 10° DBEEIZ
BT 2B O0BESOHARZE-18 IR, BRAEN
RELRDE, LBEOHEBRRNE RBDT, =
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B-19 B & WABEM OBIR (Case 1, 0y=5MPa)
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B-20 #RIEREH L EABEM DB (Case 2, oy=5MPa)

5 LIEBESRELTWRW. £, S 1.5 (Case
2) DEFAL, YARY EITFBRBICR-TH, RNERE
DORELADPEZELTEY, LREOESBIZL2HAE
124 T TRV,

RESEE OB OEMIZOWTERT B &, #HRED
ERALREME D bREREERL TS, BURHE
EWONSTRR & CIE, BBROERLU LICFE KRR

DEACBHEE L2570, AFRETRILICL D 2R E |

BMEDORNRARBET 256, FAERSKIEBIZEL
TRREMERH DO THEREPHELEXLD.
(3) o] DEE

K (4) KL, BEFEOEROZ A IV IEX
BEL TV 0L, REREIZEH LIc#SOEER O]
HERIES 0 THY, ZOMEMEOREVAA T,
EREORHRED 7 V- TEHBERESR2>THAD
ZERTREND. £ THIETE, o) BPEHEMR
HREICRIETERBIIOVWTERTD.

RTEE T, o) % 20 MPa SfREL TRV TV
2, A/NEITHL, 5 MPa D7 —X&BML, A%
MEL7-. MEOBFEE, Casel & Case 2 IZBITHR
BEE & T AMBMNOBRE ZR TN, B-19B8LT
- B-20 12779

E-12 LE-19 24D L, o) = 5 MPa OHR,
oy =20 MPa iZ%f LC, FIHIOBRBEICET 2 HAME

-9.

MLOEMBEE Lz TS, DY, o] ZETS
BB ETRNEREL ) BEREHMET LTI R
ETHEAIVTRELRD. —F, B-14 L E-20
FHARHE, BEALERBRTEDLONLRV. ZhEb,
BROBEENE22L, o) DEERLSETH, B
RARVL—NVTOI Y —TEMNBEIIRERZBVREL
BNZ EBRZND. ik, Case 1 A 0.5 BREL»
<, BABTTRY 24T A AEHKEIZITEZEELT
WBDIWIZRF L, Case 2 TiE, Z 5 LEREREEOREY
A4 FICHRZ2E L RNEFESFEL TN D, —/&IZ,
REGEOMMBFEET D L W) Z & T, REkiEE
BT Y —TEEBTOWVTIL, HEHEE OBBIRKT
<, BTERRETH 5 REH B oMM E #FDS
BABTROICH L TEEL 525 9. Case 1 D
Bl o) ORBREETHHDIXL, Case2 DHA
%, AT CEEL 52 MERD S bARESE
EOMMDEERXEH LY, of OBILIZ XD
BINEL BRoTNS.

5. £&

ARFFE T, FESEEEBRICBITS7 UV —T%#H%
EZARIhIEoT, TRETHEVEREEIND LN

EGHEERRIIRT B 7 U — T ETFNVDERE T, F
FAEEITHIEE, KEL DOMEEFE2BEICLT,
FEREHE RS EAT IEICBNTL, #Aic ko
TRESEABAE (BEEESEL) §5L 05L&
T V—THREEFHRTI L L BELEET
NEBRERMAT 2 — FICHEAATL Z & T, REREHE
PHETLEROS ) —TEFEFRRE L.

9, BEFEZHAVC, RESEEIMRAEEEL
F—RTOWT, 7V —TRENEER L. LEOX
FIRETFNEHBIAL T & T, Be ZBEAEMNMET
L, ZOfFER, HBEOEENLRERIIRML LI
EITT B LWV D LD RBERER. £k, PR TII,
REHGEmOM Y (KX TiE MR ¢RH) 25EL,
ZOMMOUOE S 2B ST TN EITR-TRER,
5 LEAREGEE OMOARREOERNBREFRIZE
BWERIETZENEBALE. LaLRRs, RESE
FHBIZ L B oMREICERS (2 V- &
ERALTWBZ &hn, BRIINRETICEL &M
L.

IH LEBSIIEREOSERTEAShD 7 V-7
SLEITEENS D D, AR T, NEfmH
HREICAESNIBBITONTH 7 Y —THITEE
WL, RESE/SEREICEE NS —XIZon
Th, FEGEEHIERELTBEL LR —X &R, &
EHEICMMERIT T, 25 LMo ER
FIZEENC G2 B ER LT, ZOMMOEE (K



ST T L RBD) RRERE OWBRE (BEAEH
B CEEERE2HEBoNAAEREICEH L
HODEBROBMEL RIS EEMNLE. M
DL OBEESSARESG E OWFEOREL, PRhro3k
REDERMLRERIIEB Y522 L Bbh b, K
BeRLEL Y IMhoBERDRVEE (2L, &
B 05 B=77F v MaREHEIMERN ERFO/F —
VX)) T, TNOOREBIRXEEL RO R
7. REHREOSEREEZELS F—ATiE, 27 LA
TA—BZEEERDEL IV LERERERET S L
THRINDS, FAEFESEREICEETIND T —X
T, BREEROBBERNRERIC X BRSO
FRLEOEH 2XRET LI RBEHRLEARY, %O
(OB ERARELE OBFEDOREIC L BN HEL
Ro Tz,

AR CRELEZMETIE, 7V —TERICL-T
FEFEEHO—FPHEDT 2720, BOESIZBWVTE
KEBEEBREL 2D, BABRENKELLRD EKOR
A TAHEELHEDOT, ZORCELTIE, 4
%, ABBFERFEFLED THSIIRFEERL LW
LRBoTWS. ¥, RFETCRELEZ V7T
X, BBEEEHR Y V-T2 ETHDTIIRL,
AEGESRAICEET ST, ARt E, #3E
BI7V—TF5LVIMAMBRETLVEEAL TS
B, BRERTI, 7V —T7ERBORESIUVEREIC
DWTHERSR L T BIZIEB TR, 5%, =
BRILVBONET—F LDUEBEZBELTEFLLER
T ANERDHSS.
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