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Analysis of strength characteristics of rock mass based
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Abstract: The existing of joints has great effect on the mechanical properties and strength characteristics of rock mass. In this study,
four different failure modes of rock mass with one group of joints and the corresponding ranges of joint dip angles are obtained
according to the strength criterion of statistical mechanics of rock mass and the Mohr-Coulomb failure criterion. An expression of the
critical confining pressure is deduced for representing the transformation of rock mass strength from structure control to stress control.
Moreover, rock masses with a group of joints are divided into four classes by the relationship between rock and joint parameters.
Then the potential failure modes and the corresponding failure conditions are discussed. Finally, the strength characteristics of diorite
with a group of joints are analyzed. The results show that the diorite belongs to class I rock mass. The diorite fails firstly along with
the direction of joints and then fractures in the rock blocks at a critical confining pressure of 9.12 MPa under the axial pressure
condition. It is found that the diorite has significant anisotropy from the spatial analysis, and the increase of confining pressure would
result in the transfer of rock mass strength from structure control to stress control under the particular loading directions.
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Fig.1 Strength envelope of rock mass with a single joint
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Fig.2 Rock mass model with a group of joints
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Fig.3 Analysis of strength and failure modes of rock mass with a group of joints under compression
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mass with a group of joints

EEBA TR 5 2 B 2 R T £ T

BE RHRHAI X F
: HAXR RO FR@ FRO HRO

0 >0, 7 (19) X (22) &K 24)
X @23 L o

I tan @, < tan @,

1l @ wts g <p,

I tang, | tang, ? > ¢, X (20D x 25 X QD

Y G TS g <o, ® (26
iz L g fAn tang,
TR, — i e < P g
CO cw+§

HAERZEW T o, >0, Hk, 5 1R0EKEN
WL, TRV S AR > MRS SO, AR
PR M ) 25— IS UL, S5 Rt f 1
AU AR T, B4 5T 48>0,
I, 4 PP B A B PR He 38 sk P A AN Rl A 5 G
IR A R TR 23 DX D

Bl 4 R0, AP R R B P R A 36 K
LRI A, T4 AL T (1 A 2 R 2 b 45 4 T
ARSI N R, 2 UM, 4 B AL A
AR A IRIR 7 SRR AR (R 4 AN, T 4 18
N fEB >, MM, 01 EE b RAO,
@, @ =R, B HIHETEE 235 R 2 (19D,
(22). (24 Frffeiull; o 12 bl k4@,
@MPIEIA 75, B IIE G Lo 3ok 58 (23D,
(24) fprfpseduf; BIEEE AT EAEO. 6.
@ =PRI, B IIE G L2 3o 58 (20D,
(25). Q7 firdfieial; HIVISH AR R EG
— PR, B IEEE N EC (260 e
.

4 SIS

AR B T e KHVAE L 800 m, FEIA A TE N
WK, BEPE R AF. A A 1S40k 2 o
TNo

AT E S, SRS S
W 3 Pros.

HER 2.3 Bl 61, K i 20

Co



%8 W WA T AEA R A K R BRI AT

2367

t et
amw:”@zam,ﬂ%>%,ﬁm,mﬁ?%
c, +

TRAER, TREED. @, @ =Mk .
P (19, (22) Ml (24) Hp5lefE T RA 3 Fl
% IR 7 21 25 4 Tt A Y T . o 33.5°< B<
82.5° I kA LOMEIR, 272°< B<33.5° &
82.5°< B <88.8° N KA X@DMIN, 26°< B<
27.2°8088.8° < B <90° KA TTA@BIA . X} Tt

g =29, MR Lo N, EHIE o, B
SN AN S SINE LY ENOV R ATV EPAEpe R 27
AR (21D 13 2R HAL I e 7 B S fE oy, A
9.12 MPa, HKIEGTH AR T2 Bt H s e S

a
. o
Hoek-Brown 2% A 0, =0,+0, (mb -+ sj 1 p
c

c

14 200
12 180
160
10 140 o
~ gt 120 =
¥ 100 @
® 67 80 =
4 ; 60 =
! 40
2 : 20
0 cpo' @ o 0
0 45° +pu/2 90
Wishp/ ()
(b) I F&F1k
14 1 == ko(¢o) 9 200
- k() i
12 -_A_GCO(%) 80
- 4 160
10 ow(f) 1 140 g
< 8 L 4 120 =
% 6 4 100 g
& B . ] jini}
A?Afl_ = 80 %
4 L P 4 60
. 4 40
2 B )0;-)-‘:!-_-_- ~ T T ~ - 20
0 . © 0
0 Do Py 45°+(0w/2 90

B/ )
(d) IV A1k

B4 FRBRECAEBA T X RS WA A r R E

Fig.4 Schematic diagram of failure modes and joints dip angle ranges of each jointed rock mass class
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