(3) BROFTERBCHETI—FERX

REREe (%) OR::! 3 B BE
EEBEHR Ly 52— AR #

1 8
BRE, WEE2 50 20 O KBBANBIELE CHECORERTEEL. BLLT, ChLORE
BE, BTHEWORE B> TERE R b, 24, FERBOAHRELL > Tk, HTFAOKAK S
FEBYRETHELDD, o, BRONEDILVEABENHELHALr KT A LT, TERBORERE
ik, BAREELIS LEHD b,
ERIEIhE2AERER, tORBCIHORE, 22WIFffiodR LT 2EEDOREIKLD,
FTOMIBUHHRAFERAE T Do FEME L MBWOMMEZKE I HED L, FERE T AN
AETHE, ROLOKES 9,
D WIE, RUCRICHT A0k, BEDLRBERC LT EORBE AT B TERE
D BEWCRE~NBEE NI WA, BABE CHEET S TERE
i HEWIC ENBERANE (, R AHBE &R
iV #HiZs 5y 228, BEWCENER LIS, BUWEETHEET A AERE
ThOOW, D, BEAEC, FERBE S LOBBATRESTHD T LA EDL b, EHIC & ABES
BICd, BUERBELLAVTSS 5, 22, DRUEIVE, HEWOREL RN T2 LTEETHE 3
OO, ThPh, FERKEOS, 50k, TERTE LS CEERE LToSBOBAKEBLTZALE
Fi+ AT EATE, BRCHESCERNENLBs b« ARMFEARRIA TV S, EROBHE X
A(EETAC bbb, BV LOFMEEABLIINTWEOE KFTILHSTERTTD S, 20O
1O ATEKER, FREMES S LOEBATAPETE A0, BRABOHNT COMRHEA TV S,
H1C, Snow, Long, Wilson b, AEETORMAMAEARICERITT LB LB oricT5E L I,
FEGEEFBOYREROETHAKE IA, 20T OBKBELENLI L LEERLT D, BRHY
OABTY, Prist) Hudsonbaf NEICHIR & 0T b, SEAFEE A\ TSN 0T ARTA
BEFET2FREERELTCWD, 22, FERBORMAHCLARRLF > v vBELTRAL, ¢h
LY EBOEM BB T T D RAR, SHbIC L hHIN D, o, 207>y rOMlE, X
—UV/f—ﬂ%%ﬁ%ﬁ@ﬁﬁﬁ%#%i&%l%ﬁ‘¢B,ﬁggklb%éh1m%°§%5§\m
DLOEBEDCH~NEEH NI, RORBECAFRTLAERELHRE L, FEKTORMA A% &
b, BROYENAHELZFET S>FEZRBELTWER, ZHoF>y e lTtehdRETIF
Heowt, ZTomAzBiro Tt cK#BE T 5,

]

2 FUrYALRFRICHOLT

BNEECHEET ARERER, — B, BEIRATF— A% 2743y boF =23y MBS 5
FLy ChEBEBBE LTABEBRST 2 FEMAN I3, 2OL 5 RFHETE, FAEREOZMY
ARMEMBET S LATEDbOD, ThERBLLEBOMBEBNARE LBV SO0 LRES TR %
Vo RICRLABIBROE ., 0L 5 ZEHEHBT 545, —HOPHLFEL BV, HHF >~ v L
LIEEABLRRL, ChiS8BOMBBHLEUST L5+ 00Tob, cO L » aFEOREN
Eipd, COFHCLYBEINAETONER L EREREA R D OMBE AT LORERDB L
TV rOBEE, BERZ BRIy, RERAAROBFHRELFMT 2L L TERZCLERELD
EHRBORWFHELEL BT ENTED, T T, ROXISZFHLUFELEL, FEET*S U EROE



HBux7 7 rRRLTH A,

38 @KiRoEH+o&FEY

Wi, B—10KFRT LI A4 0081 LA ERTn v 2 %5
2%, TLT, DIPHBE (2158, 2207y r8) 5,
EAOWAITCEEE LBIOLET D, cOLE Ty s 2thTOFH
Bx, KRXTELBTLLT A,

E=—-‘1,—(V,E,+V2E2+V3E3+V.E4) (1)

Figc LT, B—10KFRT L 2&HV: OBEE2ATHERK
2N, ThFhohhlEs E: & LT

E=={{V-32V:i) Eo+ ZViE:} (2)
T 12

<|=

&\7uwﬁ$¢@¥%%&%ﬁﬁ&%iéctt¢bo%%%@ﬁ
o7 ey s RERESIIWE &, QR (8)

1
v

E=Fo+< IViEi= Eo+ E S D M—-1 H80FHHHYE
1

EELTENTED, ChLORBELETARR(E~2) L RET

5L, ThZhOoZBE, BOER~2 b A~ Pe BRE re FAOE tc

% ETHBSTOLIRE, COTMOPEAREE 2 _KBosr>r B

e THEbINDBLAOLTHE, BWEAKRELA» S, HEESCH
a0

Xc=1ij= Oal (4)

00§

ERbTTENTER, T, ald, BAFRMODEREM.EYEL D

B, 2P, BOERIMOBREELPEHTHY, thod

Ter te REOEBTH B, Ac 2 2BEBERCERLAIONRE Tdb, 20OLI%Pe 1er te R E

TEHEBST OhAEROERENe L+ 2L, SHEERCHIAEOHM%E A= ( He.De.Pe) =aijk L

T

-2 AEKLEDOBBIL

Ec = ei; = atk ajl Akl = a (6;']'—‘ aisaja) + Baig ajy (5)
Pe="{ ais»s as, as)t T, ThithdTn L3 &, &F

E= Ve {a(d;5—n;iny) +Png n]‘} Ne (6)
C

L
v
T, Ve=mrlte/ 4 KEDDL, ROLOIKIHE(ZEHATE B,

E————’ilizrc’tc {a(dij—mnin; )+ fn;g nj}D D =D (Pc, 7c, te) = Ne
c

N D

ik, NBGZEBEOKE, ¢p REHOKBEE (= N/V), DEHERERTRDT, o1, ZHOBERE
CIAMBHEEOTEHENLAE B, 0Ty v At LTEDINAC Eaibhb, (1) RICENT,
a=0, f=71c/te e, (NRY, MALOFELAZ2 v 27 v/ 2 E—KT 5B, BAlb, 7572
Fryyad, FERBECETLIEASHOEREL20, AOEBRIBOLEHRMEE re/te REATEE LA
LT, 2HBEOWIAERBOGBEEZEACLEDVFIHLAIOL BRI LT L TE B, #Hic, =0
a=Ate? LthiF, Long. JHLBRLTWS LI, BRFIFBOFKELFROEBEO—RICHHFT S &



BRELABED, BRKEORIEERDLT T Y v L kb,

4 FIULOBHELIAENRZ ML
(MATRbINZ_HoFyy ridiFHltEE2B L, ZHOBEFERVFERRZ brsg@boh b, th
COMBHABRENCEDOVWT, MTREELMEL 5, 3, BROALD, (MNMRXERO_KKHIT 5,

eLJ———V—%“,Vca( ij — Diny c (8 e;]-—ngcﬂn;n), c

) m
R, FEOBMA~7 trQ (=0;) % e W, 27 5BG(QY=ei; 9,9 2RDTH b, ey

OEFMBEZ, #0 2y s (= pty %)I‘s Y £t hiE, G(QH, msEG Q= ZHHEZHEDL, B4
1

GRQ=mrE545Q0 Mt ei; ©op WHETIEE~2 brolHE—~KT2, GQELET 2

&

It

G(Q ={ %‘,Vca(aij—ninj)Nc}

1
v
L

S Vea [njXq; [2 Ne = - $Vecad?Ne (10)
c V ¢

v K- 3

ExaB N, Thid, GQ2P25QLTLAERORIIOIR eJD@
MEEMTHLEERLTNE, oCy GIQRBILESL Bl fE
5 ZQOFM, Hb e, ORAEEELEL D FME FERE
OEROTHWEFMEELDC ENRTE D, (8)RiE, EhkHo

B EMEsRbITCLOTELTF 74 THAH, BOEHR~Z br H—14
HERTEHEEG, B3FEKEOBENFATDH Y, ThnrEIBE e
EOBERDVEBRTZ2CENTE D, (RO IRABOLE BHEE
Aok BEORBERTERT L,

F(Q ==L 5Vep(ni-q;)Ne=-L SVep £2Ne (1D
Ve Vv

BB, F@QEPHLLQEERLETIE~TLARBROEI LD
SRACEMTH D, F(Q ORMEESRSHE, Bt e, O
RABAEE 5L 5HEE, MROHE & EMIC, FRHET DTN
s, ZbL{HbhbFEmEAb, /75y 777 rTHE, T
RABYER LIS AL 2D, BHICEETE LS,

5 B e
() RATRbLINBF vy rEHCED, Thi, AEKEOH S
HEEDIOICRBMLTWI2ER/ITHh i, Ay, a, KU 7

te B—REEBRE Lio M—5~ 61, EMRABEMAN, EH~7 H |
ProlBAR—UAKE ELL ORAERE s REI 2 HBEOH
TdHbh, M—5TH, F=24v b blt, B2 AARERTOER & A

-

Chr b bWEHE LAT 7 rOBAEXZ brofFmEt7e » ML
Tdhb, TOLIBRFPAEIE, HHOoPLE, BEXZ b roHER
Bh—HTsctnbhrd, B—7~81, BRcLT, EHR~2 1
broFEAB MR ERB LI, FTEREREI L LBET
b, TLICEM—9~1 0K, ER~2 b v B —FHEMIC—K
CAKTHLRSEE (BEETRABLE)KOWTOERERL B—-6 eifd(—115m)




ko TALOBPETIHE, UREML, AHOFLLT ¥V rOBHF~
srrofmd—Ke T, BAE~Z trO0FAL Y, AHORTFEIE
BT LB TE RV, LorLass, BAEEE, TthThodHo
BEERBLAIDERZ>TE Y, o, BFE~SZ trohmE, R
UCEAEoOKREIEMREKT I LKLY, Iy r B bAREKRES
HoH#MEr, KivkiEET+scenTis s (K-8, H—10),

6 #® B

FZHRECE, NERBOYWBREEL_HBoFryryrTtEbIhD
OEL, TheAERTMOUBBEEEICL D FHAT I LRI ST
FTEFREAZSCEBRODARBEHOR IR LR AT L 5 A2 ko
COBRT, KOOI EZMBERAPHELSL L % 5k,

) EBRoLr¥MBHoRFrcoTF Ao TRALLIEL
ZBE, TEREOCANERCERRZENEBI L TY
Ewnikd, FryroExtht, ¥, BEORSHEOEM
BB LEVWAEELRD B,

N FHoBET, TEMRABMEORCFHGELEORM AT
RCBERLILEN DS, o, HOWEFSELRD
TEH (TR, a, 8)OBKRAVYE, B TFHR
ZbPDL%E B,

i Esc. FHRIOBBTH S LOBKCHEERLER
T HT LB L\,

choofmad, TERmOABE _HoFrryr (EXEFHE)
ELTEBRT A LCcoOREKNAMETH D, BRAEELLW, L L
ARG, BROBEREE, B, REHEFUEZ LR, Th oo/
BRABEPCHLIBLERZNWEZEL LR, ZHOT v/ A0 EWE
BEEs 2EEEELES B, 5BR, COL O AFEOERBM L VR
KFBLedic, BUEEERBRAEKIDV Ty r O 2EDDH
B, HBWHEMEC LY ch g BEFBFHECD W TRE LTY
FiHETd %,

(&FLR)

(1)Oda M. (1983) A Method for Evaluating the Effect of
Crack Geometry on the Mechanical Behavior of Cracked
Rook Mass. Mech. of Materials 2 pp.163-171

(2)Kanatani K. (1984) Distribution of Directional Data
and Fabric Tensors. Int.J.Engng.Sci., Vol.12 pp. 149-164

(3 Long J. C. S., et. al. (1982) Porous Media Edquiva-
lents for Networks of Discontinuous Fractures.
Water Resources Res., Vol.18, pp. 645-658

(4)Priest S.D. and A. Samaniego (1983) A Model for the
analysis of Discontinuity Characteristics. 5th ICRM

-8 e:

PGP Y D)

2

(1N
N

i

M-10

ei/ O (RS M)



(3) A Study on The Evaluation of Rock Discontinuities

Masaru Sato *
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Shin Kubo **

Summary

Rock mass contains innumerable cracks which range in size from faults
to microscopic cracks, and the mechanical stability of underground struc-
tures and geohydrologic property of rock mass depend upon the geometry
and distribution of these cracks.

In this paper, cracks, which are smaller than the structure and dis-
tribute with high density, are examined. A method for evaluating the
effect of these cracks on the mechanical and hydrological property of
rock mass is presented.

A crack is regarded as a disk with r in diameter and t in thickness.
Supposing that the physical property of the crack can be expressed by
second rank tensor, some proprety of rock mass averaged over the total
volume can be represented by tensor eij ;

eij = & J ./ fola(8ij - ninj) + gninj} D(n,r,t) dadrdt (1)

where p denotes volume density of crack, D is the density function, and
o and B represent the physical properties of lateral and normal direction
to a crack respectively. The anisotropy of rock mass can be characterized
by equation (1). )
This kind of averaging, however, has some disadvantageous, for
instance,
i) it is difficult to take shear behaviour into consideration
ii) cracks are generally treated as idealised planes, such as
disks or ellipsoids.
Therefore, values of the tensor eij should be modified by in-situ testing.
Examples of analysis are shown in Fig. 1.
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Fig. 1 Examples of analysis
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