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MECHANISM OF SPECIFIC CUTTING RESISTANCE AND
STEADY EXCAVATING FORCE FOR WEAK ROCK MASS
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By Tatsuro MURO, Ryoichi FUKAGAWA and Katsumi FUJITA

The mechanisms of two-dimensional specific cutting resistance and steady excavating

force for weak rock mass have been analysed by means of the failure criterion of rock

materials. As the results, the specific cutting resistance could be estimated by Egs.

(11), (12) from the unconfined compressive strength, radial compressive strength,

assuming that the shear failure develops on the whole linear slippage line on which the

normal stress distributes to the power of (.30 and the steady excavating force could be

estimated by Eq. (28) from the unconfined and radial compressive strength, assuming

that the shear failure develops on the logarithmic spiral and linear line on which the
normal stress distributes to the power of 1.79. The steady cutting force could be ex-

pressed by the function of specific cutting resistance, depth of excavation and rake

angle of the blade.
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—flELT, a=0rad IZWTH5 Y 3I2Lb—Y 3 ViR
PRI OVWTRRDE, 0B LU kOFHEHEAZ, *
NEh —r/a<w<l+n/2, —1SkZT0OEHBELTY
I2b—Y 3 VEEFTULLZER, N=28@VD2AN
FT=FIx3d 5 F(T) & Fo(M) EDOFHERBE W,
Nom=1.7 ICBWTE/ME0.19% 1% T 5 2 EHHAL
120 2D nom=1.7 IZX T 3RS RM 2R 3 ITRT.
BZ &0 L M2, e=0rad 1IZ BT B EHIEREN F,
DERBR, $ROLLNEERE & OBOERMA § 13,
HEREOEE L L OEHIFEI L > TEBH LTS, £
72, BMEOHWET NVBRONEZRET S o fHIZE<
OBEAADETH Y, w=—0.457F0.238 rad ODEFIM
IS EADOHIL O BAEST HNTND I &5
AU, & 51T, kom OFIFHEI55.2, BRERER
13.8TH 0, REIEBESH TV THANBIEL
TWAZ EpEIFant. ERREHICERT 2EER
NBRNEEEBTHARTE L1, $TRESPPE
FiIT UTEIT LT AN, KEBRIZBHTHLZDIHN
SR 12 1L.7E80, NEANOIENEFRE % 1
HFBEHNTER.

R4, a=—n/9~n/3OHEHAITHENTIEY
DFLVAIZDVTERL LERBYHEBICEOSNT Y
A=Y a VB AT LR, FNEND nem B
FUENICHIET B komy, w DEERLIZSDTH 5.
WThOFTLVAIIFLTDH, BHSTHELEL0
PtTdo, BEIVELS L OCHETRVREOEER
TNDORFETERE nom=1.7940. 32 DIEHBEH L LTS

F4 ETCVAIIHTEI 2L — T 3 BHER

a (rad) | noot Kopt w (rad)
 F(M) CRULKBEEZRN.TE2 EEZDEED 7.8 |1.5 |49.1 * 24.8| —0.100 ¥ 0.439
F(k:) ’!&5}2&)5. %Qf{ﬁ, F(k:) ’E%d\t’é‘é w{lﬁ% - /18| 1.4 48.5 £ 20.7| —0.417 F 0.355
o = R o 0 1.7 | 55.2 + 13.8] —0.457 F 0.238
RE L, FOBE ko B LU EDE S OHEGME F(T) 2 /18] 1.8 [67.5 & 12.6| —0.545 F 0.194
ko, ThEFNNBOAAT-FICHUTCEHET 5. m,/9 | 1.7 [63.2 * 11.9] —0.611 % 0.217
e \ - SR - x,/6 | 2.0 |50.1 * 16.5| —0.634 F 0.225
PEDT <O IKHTAEAN T =5 KU THE 2w ,9 | 1.8 |26.3 % 11.9| —0.672 F 0.145
Ehiz F(T)D F(M) CH3 2BEOVEEEZR N 5w, 18|2.5 |23.7 * 15.1| —0.616 F 0.333
U5 nBEED, fomd LT w3 |1.7 | 5.2 £ 8.1] —0.351 F 0.517
, -,
F3 F T30 3a0—2 3 BRERG (non=1.7)
# ® #® A B C
t (cn) 1.5 6.0 1.5 6.0 1.5 6.0
S, (kPa) | 101.7 101.7 910.1 771.9 2169 7734
S (kPa) 22.0 22.0 $5.0 153.5 1281 4441
s (rad) 0.618 0.539 0.419 0.185 0.380 0.047
Fa (M) (KN/cm) 0.028 0.096 0.118 0.355 0.188 0.854
Fa (T) _ (kN/cm) 0.028 0.096 0.118 0.354 0.186 0.854
w (rad) | —0.524 | —0.454 | —0.663 | —0.489 | —0.244 | —0.314
n 3.29 3.29 3.72 3.12 3.11 3.00
0.248 0.248 1.208 0.362 0.369 0.607
K 56.0 36.0 §6.0 67.0 69.0 63.0
o (kPa) 1229 790.3 5778 10282 29577 27981
To (kPa) | 344.7 235.8 7146 3988 11680 17749
Se (kPa) 39.8 398 163.9 270.9 755.6 769.5
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1509 5.
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B n=0.30, SHEK k=25 2RALTFHIT S
ENTE B,

(3) FHEHOTHERETIBY 2 ERREINBOKED
WEET ANV, WHOBAELES VFVDERIZEST
BRansC &, EHIUE S B & OB ML, Bt
REOEE, WHESBLUICVAILE->TEHT S
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HIREH & OCHEST X VR EOEEISHOSHEEEE
Nom=1.79£0.32 THAHNB Z &, GBI kon 13
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BIS Nopy, kom & w B (28) IWRAFT B &ICKY
FHIAEETH B = & HSHIBR L 72,

(4) TEEBHABLTCZOHTE, 3<0A, T
WE, BLURSORANES OBKE (34)~(36) T
F 12 EREO R EHER O BEEE (37), (38) T
EKHTBHIENTED. KRTNVF—HFDT L —Fick
HMBER 2R X €212, BHEI OB, FHE
BEI L2 EROLTEIERORD, BLOF<VAD
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