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Properties of damage, cohesion and friction of rocks

YOU Ming-qing
(School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454003, China)

Abstract: The conventional triaxial compressive strengths of intact and damaged rocks are collected to study their properties of
damage, cohesion and friction, and to reveal the influences of confining pressure on strength. The bearing capacity of a crack
from friction increases with confining pressure, and the crack does not affect the strength of specimen when its bearing capacity
achieves that of the materials or other cracks in neighborhood. The effect of localized damage on strength decreases with the
increase of the confining pressure, and the difference of the principal stress is well fit to the exponential criterion. There is a
limitation of the difference of the principal stress, or the maximum shear stress is equal to the genuine cohesion of rock
materials. The genuine cohesion of marble is not influenced by the plastic deformation resulting from shear yield in the
specimen, but it will decrease when the grain boundaries of the marble heated to 600°C are seperated. The exponential criterion
can describe the effect of the confining pressure on the strength of rock specimen in shear failure. However, the granite
specimen compressed within the confining pressure of 20 MPa fails splitting along the axial direction, and the strength
increases linearly with the confining pressure.

Key words: rock mechanics; strength criterion; damage; plastic deformation; high temperature; cohesion; friction

it

0 3l
RIMFE. KIL. BEE S TREE W LR IR . A
EWYITR, W EBEXE A ST R T A
RN WA H, R, BRI R B 5
AL LA B AR S R 2 AT i 1 1 ),
1773 4 Coulomb #& H T ARBE IR IS BY ) R 7717h
Ty =c+otanp , (D)
X ¢ AFEE T, o RIERLTT, o AWNEEEES. 19
2R Mohr iz T4 A B T i) s 4 14 [
FEARFE, M o =45° +¢ /2 Wit _EBTR 175 A BEHE )
ZAEIR, iKBNFhLE 17 ¢ I AR )l S A RIS A
os=0+Ko, , (2)

Xrh, o, WHE: MBS EK = tan® o F1Q =2ctana
RN S Reet ki

A NAFAE SRR, MRS A GER
I R 25 A BEE, Coulomb #E M 25 o 5 B2 ) 2 XL
ik, RGN BEEA I MR B S, 5
—J7MH, FOEHRZR S I B T R TS ARk Ok
MR S B EAESG, HATReRARRIIG K, Aokt
TR R RS0 5 T AR AR B . S A R R
A%, WHBERER. SSIAI A A pr 225, Sl AE R
JBE B A LA R B P AR A i AR e 0,

s HHEA: 2018 - 03 - 05



3 1

JURARR. A R A BRI 5T 555

CLAPEH 20 Fl DL B AR ER P 5 B v R (2D
e, s 2 . R, TERR S R R
FHRM, mEATIE]T L Hoek—Brown #fE 1

u[lmij , 3)
Oc Oc
f#id A HB(o. » m, n), XH: o, NEHEARRE,
m Rl n NESEEA 1128 P e ) ar LA
AHEE A SR FEREE, (A ERE FH B B

BT E A 4 I BERAE [R]— r A RE RN A2 AE,

YOU $2 i 45 Hiroi 5 v
(K, —1Do,

os—0,=0, (0, QO)eXP{ 0.-0, } v (4
BN Exp(Qy O Ko)» H 3 MNMUEGSHEA
158 X Qo NHHIEARTREE, 0. NERNIIZER
WIRAE, Ko NEE 0 W5 FE s g =2, AH
IS [ EEAB A1 oo T R4 I B A R R A1 2
Mg e A I A . . TUA. KA. Aa
UL R A S B DR i 5k BE B R AR AL P, (B
16154 2 R L T BE MR M AS R g™, AoGLEe
AR T AT

A 2R Y, B A R B S5 R R
Fhavifs, AR RIS R B, g E
X R E (AN RSN o A SCIER T 2 Fh e B it
AR A R AR, BEAAMR A . Bl AT B
PERRE DA R 5 P AE D

1 BRI ERY

R 22 O] BL K P2 SRR TSR B 1 K
RIHOR, BT SR R W o R
HEMI P AU, U RS R L A R A s
KB 47 3 — 2 WO B IR 058 o, O IE T

AL AEN] -
o5 = (oo ++Jo,) - (5)

VLA WK KBRS DL R b 25 S 0K 14 25 A 1) 5 P 40
& 5S40 Hoek—Brown #ENAH 4 1ML T Coulomb
AR M AT, A A AR DR LR A T P K
W, KRR RS WSS o YT HA
BB WA () Bl i
1.1 WERRATME

Wb 5 T T BRI RN R S5 R, IR S5 (1) 588 g
FEARTRORL . ZEBR FLIR DA K 2 32 52 e b 5 i
MEERER, J5HIIEITHER & P k.

Sk T T00 LR X ] P P S B AR D oA AR
50 mm. K 100 mm P[RR 0 AT B0l R 0 =

Jabiio SRR ARG EE 6 . T2 i 2 i
AN A 227 R /NS 11, DLUIE T4l 2 o T B 24
X)) UEBESREEMRR (E 1D,

350

A RXEBE
o YL
300 -
£ 2s0) 6=145.2 MPa
g
¢ o
£ 200 102.9
126.9 | 103.4
0c=122.4MPa 1338 | 103.6
150 135.8 | 122.4
136.4 | 128.7
141.9 | 129.4
100 ! . : L !
0 10 20 30 40 50
o3/MPa

E 1 REEE NSRBI ERIEIRS
Fig. 1 Strength scattering and initial damage of sandstones
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Fig. 2 Effects of confining pressure on strength of sandstones and
maximum stress difference from genuine cohesion
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Fig. 4 Strengths of intact and heat-damaged specimens of
Wombeyan marble under various confining pressures
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