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BuwRE—Y v ZElie w3 e, PLBAEKROa THRE I EOa TEEZFEMAL T
BUick %,

a7 R X OHEE
BLa7 ikl Cid.3 20Kk, Thbb, FLRICHs 2RI drbliik CoRX,
¥ 7 13 L A OB A e R I 7 o T B ERD IRV OB S IC oW THIECTE 5 (X 2),
Deere D LART DX ‘
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(Deere et al., 1967; Deere, 1968; Deere* et al., 1969b) Tld, FHIHERAG 2 6N TWind -
Tro HEEEXNBFIEIZ, FORICH-oTa T ORI FHET 22 TH B 1), AFER
I 12524 (ISRM) @ RER S B O S BR o2 HE{L 1o B 2 ZE £ (1978, 1981)
HIE LT\ d, FULBREIE I 2 THIC o 72 2 F ¥ v T4 v EE L, ROEAESR VW
AN BT )2 TEEICKREL R WiB LI hiz RQD Fbhs b e, 2)F—-J v
ZIICEFIcENT 2 DEBOBIC X W YIN T 3 I EREEE AL ICE T %
BT EEDTH B,

K=Y v 7aeAca THIENTEE LR, BHEHE o2 T 1 e LTz
XChHB, F—VU vick 3HHRIR, TE, HeRgEaRmc XV HLr kb, FRPHE
R DR OEA. HRICBERA-TWE DR, F— Y ¥ 7L X 3HiB» 2 R0 % Dl
W7 = & 2%\, ENEIOWTROYH 356, KEBOFIHICH»TIE, RQD OFt
BEARETHICT 2720, QAROBEL AR INERETH D, ZOEITIZ. RQD 2 v v
v 7B O — BRI T B IS IRSFI & 2 S R WBADD B,

HECHLEAD L5 AEoficid, KEoRE L HIhTwT 4 27 RS/MRICIES
IEHIcEND Z L A% Y, B ROD 22 100% TH - AR a7 Th, K, £i3A8
BT 5 eENTROD 280 ®aTFIchd bbb ViEE, COBHRIE, AL—FVI|
B IS HBREENPEEOEN T u e AR—D P ERET I LICL B, 2D, 2T H
I ic A v 9 4+ RQD DA 2 O RZMSHETH %, 7272 L. Kbt 27 OF
nIT DO WT .
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REEHE 2L 5 2 ERORMOIRLE 25720, F—) VI7RIRICEHT~ETH D,

fid &tk o G

(73 e | (EBREGHE¥4S, 1978, 1981) TAWER AT HiX, RERX 4 1 v F
(100mm)TH o7& LThH RQOD CEHEICANSE~E Thy, B2EEGFOHWIIZ, Eh
DEERLOVEFRYE ¥ 72 13 BUKEBIC X VE- LB ko kihf, ZOERDOHE TG
Bl ARV ESBRT 22 Th D, LI, % DFEFlick Tk, (LENER DK
HnBaTHFEEE T30+ 0 ) pHET IHERED B,

O HEA L CE AFIECR, EAMEERICAET 22 RoBESITEA, Heia,
LB, FHREERRTEE o TW OB C)RVALE LSS, a7 FiEIcANE
Ve ZOFIHIFEROEE R YKL o TV BHREND B 2 23, 2 NIIRFH B TH
%, EEZEELBAEHTERALCE 2 2 oHOFIETIE., AL RQD BT —% v T —
SO Z B, T AX Y A7 2217 CTRODMESUEMFICH > TWAEWI EZRL
CT& 7, ZOHEOERIT, BaERRVT LIcER LoD, ROD*AHEHOREICE T 2
EEOERRLTWB L THB,

Bieniawski (1974) IME2MEEMAICOWTUTO X 5 icho T 5,
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[.ROD EOEMEL Lk a7 DA EED 5D T, 2O Lid, FEICALIEA TS
LHa7o ROD R¥mickhsd e ERKT 5, COHMND O, [FEFICE(LEA TSR]
FERAERICBLBIER o TnE 2 L 2 EBIRT 2, BAYMEIE—HbL 2 koTHH, 2%
B AR OYEIZ A TRAEEZIEOL TV 5, LA ZER IZHEYE DD
BIXLCHBZ LB TE S, :

MBI X SIcRET 2 e XA Y v P B B, AULNEAZERD RQD 2¥ 1
w9 % 2\ 5 . Bieniawski ORBICERKIT R, BEEEREFEEORLI L — (1978,
1981) (I-%ifk, 1-59EL. I Bk, IV-iEfL. V-e&icidt, RO VIaLEEL) 2
FAWT, 7' L— F - §ift% ROD $Huca® 7 L — F VI-EALEE L 250 bR T 5
LIZERWAE VW, BY 40o0h T2 —i3e T, HESALBEARILOESWERRL TV
7L — F I-58JEL I3 DR SR E R O RERE O BL 271 LT 5 HRYEIRA T,
AULIC X VBB L TWB Z 2035 b, AMICIRFHERIRE L LR TEESHS hoTnd
CEBH D] EBHHINTWE, WL OHADEERT 24 BE0H 2 PERILEEICR
LB b, o [HEL] oZL—F 11 oEA W% RQD §HucE® 5 C b it
eEzbh3, 7L—F V-2 BlboREEIZ, 4RTod# Y, ROD M CRi#iT 5 =
FHERL o TLESTC VS, ZOHAI [2TOERWEIHIREL T3, LETOML
Twa, XIZZDOWGTH 5, TORBEESIIER
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RELBEEE2ZT kv (EBER %S, 1978, 1981),

By 2 o0hFa) —ix N-pELR G IV Mk ch 3, Eon T =) —, VAL
i3, Bieniawski (1974)2% RQD E4h 5B L7245 —TH %, ISRM DFH TR, [
S EDOERWERHEIREL CTVWE, HRL TR T3, ¥ ZOMWATH 5, Hilt
TR AL ARSI EREO 7L — AT =23 a T AV ELTHFEL TS
L LT3, Little (1969) i3 8#AE L ic oW oA ©, ME(LE w5 FE CRHE:RH
V., TEESPRYVRELRBFORCHRET 213, MYLIc X VRESHEL hoTw 2,
BRcEEECE — 2 ) =R =Y v ickh a7 LTHO» %, VEFA{ PTHEBLTY
3,) LidRTw3, WEALE SNEERIR. FOPTHEL WS LI E AL T
22ehb, RODEHICED BRETAWI LIIHATH 5,

7L — R H-HEfbo A 7 20 ) — i3 DERYE OL5 U T30/, i E 7213z omsct
Ko TWWd, T #IBRBLEENERNE7 LY -2 EidaTA -yl
CHET 5. | (BEEER %%, 1978,1981) L HiBH I LT\ 5, Little (1969) ik H@fL D
WEIEoWT (B EfbL T3, »2RECHWMELZE TS, REA—RFW:NX FUr
aT7VRFCHBZLNTERG, VEFA PRIBEBALTWEZ EHS W, FREMAL &
WEIRDER T ERE L, | LHHL TS, ZOHTITY —RR—KX—F 4 ViTiEWn
Z b, B3l (Fookes and Horswill, 1970)¢% [HEE. FEUL.
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ZL— ¥ 1L BEE Mw.. BERE L Tn s, REktich > Tw35ERH 5, REIF LY
KRELEMLT WD, NI A DAL L 5 ICER L T3, B THREN RV EREI N
MEAHEE AR L HREL CREAH V. ] EREINTY D,

7L — F - AL D ER 11X RQD FHKic & o TRV, @245 b DI~ EPE DT
ZRXY R EOFTCHETZL98ET 3, =7L. 2oL —FoERAIE, FEETH -
THFCaTHheE2 b3 CEhVIEE+ARRELELTW,

Frwp e, FL— NI @EEHECT FEEL) I RQD stikica», 7L —F I (FEYL)
FEHUCED TRVAT A X Y X2 20 TRT, ZL—F IV @A), V GEaicBdt)
Kot VI (AR L) 1Z ROD 1 bR b D & T 5,

a7FR-—I VIR

ROD i R—) v a7RXOFELRZT 5, flaiX, BEEHO 11.8 4 v F(300mm) & X
DIEEICBIABA - /- B8O ROD {Hik, F—Y v 2/7EX 129 74—1+0Gm), 49 74—
F(15m)&RU 1.6 74— F(0.5m) ek L2 NE N 90%, 80%, MU 40%EmoTz, XD
W, B—) v IEINELE513Y, RQD 0FB A& kY, oA, RQD OfEH
INE R R B[BEARA - - EHeko 11.8 4 v F@00mm)DFR—Y v ZiConTiFEnric
mo7z)e

w3, —M%ic, RQD EFERERIC 7 4 — AV F AL FR—-Y v 72 TRIEfHoT
HETBL L.
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TENTS5 74— FASmEKBE L, 2OEXD 2 SR X AV X S HERT 5, EE
DEIRPEEOWERRVWIENSICOWTIE, K=V v VERICEEH T NETH 5,
NIFEHOEBRVPZN L B BOOPIC OV THRT 5 7201C, EEd 5 [ AL r—
Yy rarvEs | oZicBL RQD #3ET 52 L THETE 5, MBS F—-J v I 7
AR TIRERE COHPIARET 2, BRBEWETFICERT 2L, a7 ) vy O
ERPIELaTEINEY EiF3E0aT7R—) v RIBPEL 25, ISRM ORBRER T
4 = FREOZEE T 2 282 EBREL TS, 1978,1981) i, KE)T 2 [+ —
Yy r7EX| #AWZ ROD 8L 2R L T3, hid, L 0ER, BEN AV,
gk At | CEGOLEIER R T X 5. 7. ROD EAZERIICRW I EE ET
OMBERVEZ XV EHCHI2X5ICT2720TH B,
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»%— } IV: ROD D BERAH T

F3. RQD i b v x VEEIGH % TR 5 20 KM 29O 4 R EHEiO 72 0 iRl &
Nz, =) v IHc, TEESOREZEIDHTEROEDE LB ICHELTE 5,
RN OE A EER 2 REIC U CEBICRN T 5 Z b3 TE 5, BAFER, RQD & bV
IATAREM: & O CEGRA T2 S v, & ORI RQD OEBRIREC ARSI T &
O BB T ICHEIR X L7z, 1970 4EDUE, RQD X BB MY A7 LOFEARR L LTHAS
NT&EH, #0%, ROD 72 3EnBHEEICOWT—D T A& D HDBRE X 7=
iIch ) —HABEREE TR % X5, RQD LEINBHEE & O TR I R s i

b v AR VAR /EERERGT

ROD i b v 3 MIEHISHTFHIP b v A A RNERE D - o IIICAT 5 B 5B TH -
7o KEEEETRBQ978) X HIY B F O b v AL e THL] O T RQD EOFH
IOV THRES L7z,

ROD F{##%E (% RQD ¢l 7 —FHHEL. WEDTJav 7 ) —tPuy 7R nofk
TR 2T WD 2 BRAELEROT 2, 2OFERIERICH o LBL Da v
54 v PEHlARINBEEGZAE LRI N, b VARG DO 720 D RQD
FUFH IC o WTIE,
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Deere etal., (1969a, 1969b). Peck et al., (1969), Deere etal., (1970), Cecil (1970), Cording
and Deere (1972) & U Merritt (1972) DL o TREMICHRET S LT B

'RQD ix—ftic, # 1 (Deereetal, 1970 X Y HIA)ICRT X Hic, b v A RIEEER O—K
WanEL BRI o TWS

#1

: mE
ERRE RQD (%) k/zw%ﬁ%%@ At e 5y 4
FEHTIC R 90-100 BiE% 5 T T niREE
RAF - 75-90 HE I B ST
HiE 50-75 b XS LA, TTIET L2iREE
CEAR 25-50 Wi, IERICELE L, TTITT iREE
JER ICH L 0-25 R AR -

% 20~40 7 4 — F (6.1m~122m) D F V3 Aicii$ 3 RQD icHowiz b v 2 R/
BBy 2T WBEDZDDO N4 K54 v (Deere et al., 1970) %% 2 iICR 3, B CHEHIL
7o bV ANMIEBEEH AW D, MEROFIIHEI IR o 72 b v A L SR D 7
WZ e2bhd

Merritt (1972)1384 794 XD b v A MicoWTRQD &8k b v AAZROBEGE £
L7 (FIRE R ITRITNAREL b, SEx =L LR b kD, 23T —F SR I
L) 2L D FEORBRICOVT, REDTI V2 ) —+2ED Cecil (1970) DHELEE
aﬁmﬂ3cﬁT

RQD i I EBE AR (ETEREY.
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X B, AR L RADREESE) LoV TEE L TRV, FH O RT s HZRES
VINDOXBEAZFHT LS TOERAY —ATHBHLEL TN D, BITPREAL
FhC T RBRERBAL b v A NEREPHESE OO TORFFELLT, 50
3. Moo XV AENAREFECETEF oy 244 P LCHERWRETH 2.
53 ROQDBMBEL P v AARE 5 F CHIBAL s o To r — AR L 724 2 13,
ROD 7 BIF~FEHIC BRIFOIRICH > Th, b VAR YBE ST —ABB L, TO
X9 2BIIATOEY TH B,
O ARAEBTICBWTARTHRO L 2,
COEEE N VALMEYI Lz E 2 A BB LESECEHENEKREAEA TR Y 7%
BT sz lichholz,
O $HENEE - /MO HRE T 72 135717, HREEOHRIH GV C Wizt @0l L
WA EICIRA LT W, COERERBL T v AAMEEI L 28, MR FEE ICH 7208
72172 0. RQD TOFHI L » % K KRB BE L Ix o Te,

JEE TRV ROD {HD 72 SR/ BB TR & o T 7 — R THEE

%, ‘

O FEBICBUNA - KILE (F73URAE) - BT 2@EhBsH L, BT, Al
. Y paBoTHT, FHRIEHY Lo T TELIEDITAR LRV,
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JFRALESBIC X B RECTH
1960 £/ FTb R4 U ) 4 KD RQD HFE DRI DE 1E. RQD (F 7= 11 H) % )]
MERBRCOLHEE LRSI 72b D TH 5, L IC, R UEMEIRES RS L,
ROD #/NE L 72 D REUB (R 7 2, BRI I c 0 2 b ALY TH L L &R L 7z (Deere
et al., 1967; Hendron, 1968; Deere et al., 1969b; Coon and Merritt, 1970),
BB WEREAROGRECE 72 3R, —IEERRO PSR O T RICH LTI
w TR LT, ERENCHETE 5, BEILVELIEARDERE TOREIT Es (]
BEH 50%IC BT 3 IEH-0 TR — T OEROMEE) L L TERTE 5,
BRI B A I RGP HEATEE T 5 20, COERERERIIED b o AEEORE
B R IRE) X 0 B, B2 7 WEBRERE(Eso % 7213 Ew) QRN E S SERE(E X
72 1% Brockmass) 1C X9 5 Mol — A% RQD L AHEED S 5,
Coon and Merritt (1970) 23MERK L 7= &%k ® RQOD & oBE#R 4 1R d, 2 OBRIE
RQD>60%® & % icH 72, & RQD o#iflic oW ik Foie 7 — 2 BIFE LR\
ey KRB AENERE Y EHT 2 ICIBENICERAE RN e Y27 PIT
BWTZOEMREFMA L, iz, CoffkiX
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KT D > DA ONR L R 2MFEDa Y 2 ) — N X LD, EBOLEBHEE LA v 7 v
FRTFICT B HERD B RETHIC B CIHEICHERAART L300 o7, EHEERO R
) v a T R EREGEICO TR L, 7 OBRBHERFic XLV HHIEL 7.

ROD [EHAFIHTE RV, XERo AR —) v 7 0AEHI e, HERBU
RQD Dfth v ic7 5, HEEEIL, B0 PS MERE (V) o EFEE (V)ICk 7 2 Ik
o=F, ThbL VIV TERINS, RGO PSHREREIHBEREIT, 7nA+F—0
IF XY vk ARG CE b NG, WEEEEIX, 2 7HEAIC 3000psi (211kg/cm?)
DL _ADIEHE PG THIET 2, M ROD L EERKOMTIZIE I N1 TH 5, £3
ic. ROD, SR OB O BI% % 77 3 (Coon and Merritt, 1970 X b #¥).

*3
(@ & ROD R OSEETE# L DBEf%

pak RQD HERE FRECEE Erockmass/ Etab
JEH IC T 0-25 0-0.20 <0.20

EAMN 25-50 0.20-0.40 <0.20

G| 50-75 0.40-0.60 0.20-0.50

R 75-90 0.60-0.80 0.50-0.80

FEHTIC RYF 90-100 0.80-1.00 0.80-1.00

Kulhawy (1978) 1%, fiElORIMICBES 2805 A — 2 2 &» 5 T it X b, ROD/HREUL
¥ 7 I RER T IC oW TS L 72, 181k, RQD ZHIE LEROMIME% 4 B OEAIC
B3 5 AEWRRIEHEOR D LHEE L HEITE T,
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B OWEREETE S X5 IT 5 X5k, —HOMBREIER L 2. 0k, AR
TEOAMMHEICMH 25 X 5. REOHEELREL .

Bieniawski (1978)1. RQD %9 A —& L T2 HHD RMRO L —7 4 v /e o &, &
AR O R FIERRE LT, MO TR AERE L. AEICRWIHBZR L 7. MBI
TokyicgRINnk,

RMR >50 ® & ¥ Ersmass = 2 X RMR-100 (1)

C 2 C Brodmass = JEPLETHETARE(HAL GPa)

RMR = Huflg 22 it o e BlLv —7 4 v 7 ,

T U8 RMR <50 @ & % Erocmass = 10BMR10/40 (2) (Serafim et al., 1983)

R 3@ 10 R, ROD BHAR 2 AERICHIA L b o 7208, FRIIHEE DERIC,
HHERWY P IR & 7o (B IR A & SR BB TR 0 FE B D B 3K (Escismic/ Estatic of rock mass
=15 ~10, 4~5 DT L H%\), ¥ 713 Bieniawski (1978)1C X % Schneider O B
WE L DM A HER L CE 2, BF ok, EEAY —RICOW Tk, KE SRz
PlleREcE 3L 5, RBOME S AL 70 b X 4 THEED Z WEM L 7 KRB R R
BRERO S EIFATITo T3S,

FEam ) LT RODREORE oML B BER AR O WHEHE 256 DICHATS 5,
2o 3 O REHEERM & e 2 EfE S X5 HEEET 5,
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EHELT OBAR

Peck et al. (1974) 1%, RQD ic - & Sl () kO FFARMEME 2 RE L e, MO
AL TR WERETOMTIELUTO X 5 icab~7e,

[BED 2 VWER OMEDSTERICEC, B L eEEay 2 ) — b OBRENT T RVR
D EMETOLERERTEREARTOBZICEM L 2T 0sc T X h, I AL X
N, FEfERE. SiEoMEe SR, §EESREICHET 2 2BV Tw a2, KU,
ZNL0HICE D ZLPVEYINEE > TWERZTNLIRALI—T 4 VI LTWE DR
B LT\ 3, BEAREICHEELTOER, 1 4 v FoEnE LD bIRCEA,
FEMESR I RQD 12 & 0 KX 3 (5.3 ), |

% 4 1% Peck et al,, (1974)2MRLE L 2B AL TE 0.5 4 v F(12.7Tmm)D L 2 D, 4 iz
ROD fEic3t 3 2 BAZFABHEL R L T 5, Ao —iiEMBELEx 5546, Ricl
7o EFREIE S N E T,

4
FiEEH3FEE L - 5 A L COFFREERIE q.
RQD Q@ (P Y /FHF74—1) qu (R F/FFHA v F)
100 300 4170
90 200 2780
75 120 1660
50 65 970
25 30 410
0 10 140

Peck (1976) 13 DML CRIL KB L, LT O L5 ICiBML T 2,
[ HEEYOMEFIc BT 5 Bl A e 2 b T, Z OB
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FRAERY 525, 27 LEZNIEBICRYIORN E—H7..]

Kulhawy (1978) 1% Z D& IC D W T TL Ea—L, MTFO XS KARLTWwa, [Zh
IR o R IC S5\ ORI R BRA A & 7 B ik, BCE W X5 . RQD. HEE
BECE 72 1, RO O Wil o B 7 EERE R T O B B R HEE 21T ) PR IER
L7z,

FnBEE
HNEMEEL RQD o, 72132 ORI s 2 0icERAEIE S 5. Bl id, 2RI
VAT LERET S LB, RQD #4 v 7y MCT ARLERD 0, 2 TIiCDW»WT RQD
REEHELCWAVES, BEHOXF v v I 4 vlES» b OENBBAEHEMEZ KT
%35, ManZHRATHPEHENTETCEY, UTTRET 5,
FEHABT L, PRI RS a7 RERENEEE AT o L — RN TR TH B
7o, FIFATIEE 2, TEEEN IX RN ICEY) 22537 L v, RQD 132 7L P EA
DEATE. T/-RFOPVEEREE L T v (EEEES), SN BHEE L RQD 3% E
CEIE L T 32, IRIC X o CORBEERZ T2, UL L T e ic T2 0Th
5, :
£ ESEE/RQD OMBIC O WTH L 2Mi4 R AEEL T b, ZOHICEENDEX
ik % SEAEIC BT 3 & . Deere et al.,, (1967), Priest and Hudson (1976).
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Kulhawy (1978). Goodman and Smith (1980), Wallis and King (1980). Priest and Hudson
(1981). Palmstrom (1982). Hudson and Priest (1983), Sen (1984), Sen and Kazi (1984),
Kazi and Sen (1985)03&F b 5,

g En B

Priest and Hudson (1976)1%. #EEIN BHEE & RQD oMo MBERERICOWT, F VX A
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