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Abstract: Based on different shear failure modes in rock uniaxial compression tests, the relationship among the uniaxial
compressive strength, cohesion and internal friction angle is deduced by using the limit analysis method. According to the
uniaxial and triaxial test results of rock, the correctness of the formula for calculating the uniaxial compressive strength based
on the M-C criterion parameters is verified. The difference between the results obtained from the formula and the experimental
ones is between 6% and 10%. The cohesive force and internal friction angle of rock are calculated by combining the actual
uniaxial shear failure modes of rock and the test results. The results show that the proposed method for calculating the cohesion
and internal friction angle based on the mode of uniaxial shear failure and the value of uniaxial compressive strength is accurate
and practical. The formula also reveals the internal relationship between failure modes of rock and parameters of rock
mechanics.

Key words: rock mechanics; uniaxial compressive strength; cohesion; internal friction angle; shear failure

it

0 35l
Mohr—Coulomb5i# & B i £ 75 1 113k 45 T &
IR . M—CHEN AT ] B8 g a0 SR
FAH B IER I FIBIN S35 e o e, B2 -
7= Ctuoc = c+tanp-o - (N
MZI KRR . el o 20 R S AR T
PR fr,  HAR AT DU AN [R] B e R 25 A iR o
FEMINAE1S R, [ Coulombifk U 25 H T4 A B 24 £y
0 Mt HERO=n/4+0/2 . HAREERETIXELH

VIR, GRS B KBURZ &R, HM-C
HEN TR 3T B P 8, R A A B DI S 5B R Tie
FIA BESE F o 15 150 M hle T B A2,

S M B 2R IR, A R R A

EE&WEH: EXARR ST STH (51134025); EHEKE AT
RIBH (2016YFC0600903); &5 A RHEIHT 518 tHRI “111 v+%1)”
(B14006)

kS HHEA: 2016 - 10 - 06

*ERAEE (B-mail: ¢j0354@126.com)



1352 H O+ T OB % M

2017 4¢

RIFTEHEAEAEIR K . B ATSRASSE A R 2R 1A A BE 5
i o M7E T E R A AR = N =5k . (%
THERNZIE B IRM-CHEN & T BT AR B e, SRife,
o I N2 5 206 A AR B T 30 15 D9 B
o WPEEAMATEAE T T RIS . BRI R ) B R
HH S E 2 HRR A RAT S, S22
TREEZORINSH AL € MR s, HE2HET
PN RAE IM-CHE N C 22 i 5 1 58 B 5 0 (T i
WK, A frTRR A i R 3 e e A A O A 5
R, WHUBIABR ST 2 S50 R oE, B CaRe
SHAT T L B HOR R —Fh i o R Al

1 BARMERBIIERXSH

EA BRI IE 208 A A AL B A ELUL IR 3%
DU EAFME . 83850 A0 A i & B IR 4 o 2 15
TREE RS E i M TR B R A D) 58 R
B A AR A R A e R I A B R, 22
A2, TR SRR, AR LAk
FRIETEF I BN BRAMENESKBIBIR; CIGEHET
AMEPERIR ;. DAL BLSK O T 50H HE R AEBIR: E
FR A P SRR BT IR . AR T PR A,
IR A A AR SR, DABI )RR
i WaER IR R AR e re R IS S VNI
FifE e

F F F

B BRI S E M S R AR R
Fig. 1 Results of uniaxial compressive tests based on shear failure

modes
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Fig. 2 Velocity profiles of three failure modes
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Table 1 Comparison between experimental and calculated results
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Table 2 Inversion results of M—C criterion parameters of medium grain sandstone
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Fig. 6 Results of uniaxial compression failure of medium grain

sandstone
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