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Analysis of influence of discontinuous plane on strength
of rock mass based on unified strength theory
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(1.Department of Civil Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2.Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Based on unified strength theory, considering condition of plane style of rock mass with discontinuous plane, the unified
strength formulation for strength of rock mass with single joint, i.e. failure criterion of rock mass of considering the intermediate
principal stress, is derived by introducing unified strength parameters ¢, and ¢, of material; and the effective range of formulation is
analyzed. The proposed formulation is verified by triaxial experiments of diatomaceous soft rock and gypsum; and the change of
strength of rock mass with the variation of parameter b of intermediate principal shear stress is analyzed; and the results show that the
strength increases with the increasing of parameter b. The parameters ¢, and ¢, are calculated and analyzed in term of determination
method of parameters c; and ¢; of geomaterial; and note that they change with parameter b.
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Fig.1 Theoretical strength result and experimental result
of soft rock with a single joint
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Fig.2 Theoretical strength result and experimental result
of gypsum with a single joint
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Fig.3 The change of minimum theoretical strength result
when b is different

| TR TR R
20 W

10;,..-—.—*"—"_"_'_._'_.

o’ /(°), ¢/ kPa

B4 b B FME R ERE SRR
Fig.4 The change of strength parameters of joint
when b is different



2000 b +

71

2 2006 4F:

M 3 TG, FOR AT SR g Bl b (R4
KRR, RPN b ERIHER, L Akt
FEANWIE R DAL, LSRR b (KIS
HIE 4 WA UGS, g8 B e S e,
@ HABALGE IR E S BORFEZ [ 2 AR, 12
B b E MR K. i (13) aTRLEE—25t
IR 1 LR 2 Ao i B h 2k Bt b (B3 KT
AR B S

5 4 @

(D) WRPage—mERE, SIAM B — R
SR RS AT R B R G R A 5
2% 18 P ] 2 7 20N ) i JEE A R TAE ) o

Q) RGeS o, o KES T
Tt T BN A AR b (B AR A

(3) T A5 R IR 25 R X LR,
b=01f, FLom PR THSE 5 1 BN R T s
WIRAEYI S Zbp=1 1, SRS TR
ORI RES (AR -

2 % 3 MR

(11 BN, VLERIL, ZEHER. & R 2 BM). b
5 E R RAE, 2002.

(2] XUZRHME, AnIE. Wk U R K & ) S
TN A1 S TREEAR, 1998, 17(4): 366—371.
LIU Dong-yan, ZHU Ke-shan. A study of strength
anisotropy of rock mass containing intermittent joints[J].
Chinese Journal of Rock Mechanics and Engineering,
1998, 17(4): 366—371.

B1  JAANE, E@AE, WSES. IRBIN I AERT T Wk i s
WIBIA M) A )% 5 TR, 2003, 22(9):
1 437—1440.

ZHOU Xiao-ping, WANG lJian-hua, HA Qiu-ling. Failure
intermittent rocks  under

analysis  of jointed

compress-shear stress [J]. Chinese Journal of Rock
Mechanics and Engineering, 2003, 22(9): 1 437—1 440.

4] A, B, FERE, & PR &S
T B AR WL BB R PE ()], A 2 S TR
4R, 1999, 18(6): 635— 640.

(3]

[7]

(8]

[10]

BAI Shi-wei, REN Wei-zhong, FENG Ding-xiang, et al.
Failure and mechanism and strength properties rock mass
containing close intermittent joints under plane stress
condition[J]. Chinese Journal of Rock Mechanics and
Engineering, 1999, 18(6): 635—640.

A, Pl TREA AT B 22 M), Bl 5t
R AL, 2002.

VRARIR, W6 A ol R B v 1A 32 1 ) A2 e e
[7]. [k 27244, 1985, 6(1): 72—80.

XU Dong-jun, GENG Nai-guang. The variation law of
rock strength with increase of intermediate principal
stress [J]. Acta Mechanica Solida Sinica, 1985, 6(1): 72
—380.

B, ZAES, AR, A5 T HIUA AR ST =l
GRS T mEERYE ). 12 55218, 2000, 22(2):
44—46.

LIU Rong, JIANG De-yi, XIAN Xue-fu, et al. Stress
analysis of single joint rock under real three-dimension

compression[J]. Act Mechanica Sinica, 2000, 22(2): 44

—46.
AT YR KR M. bt B R,
1998.

B, ik, mNE, S BCE TP IR N )R AR
KAL) 4 TR, 2001, 23(3): 362—
365.

LIAO Hong-jian, HAN Bo, GAO Xiao-yu, et al. The
effect of discontinuous plane on stress-strain relationship
of soft rocks[J]. Chinese Journal of Geotechnical
Engineering, 2001, 23(3): 362—365.

Ja s, IAYE. o ) PG 1 BT AT S R 58
JERFED]. A D15 S TR, 1992, 11(2): 190—
199.

FANG lJing-wei, HE Da-jiang. The strength behavior of
rockmasses containing oriented and closed intermittent

joints[J]. Chinese Journal of Rock Mechanics and

Engineering, 1992, 11(2): 190—199.



