$36% 101 "= T B % Vol.36 No.10
20144 10 H Chinese Journal of Geotechnical Engineering Oct. 2014

DOI: 10.11779/CJGE201410008

AT HSHRAENR BN ES R SHRGAEE

sttt BRRY KARTS
(1. hEMERS: 5D TR, JERT 100083; 2. PHBUKY: L2k, VU fug¥ 8500005 3. EMLETAY (LD
FE] = 5 PR B R A R TS S22, JE I 1000835 4. B RS S K e A HIREL TR e, bt 1000265
5. dbmtRH K EAR GRS TR, JE5T 100083; 6. JldbAMA% AR, ik /A& 067000)

1§ . EXTUE A AL R SR G O A AR B A DS TSR, 3G Bl BLA (AR B i FR
(B2 B R BB BLEA AR S N ) o = S AN S N ) E & 0. IEh BB BLE RSN ) R e S
AR AR ok BT PG KRBTV TGOS 3 AN EEAR TR R SR, AN ) A R R Tk
BLAEL, AL T 500 9 P AR B A& Pl R AR B ARS8 . JEUR, AR B8 9 B AT Bl R i fr 2 B AR AR e vy
BRTR AR BTN IRE i, PR OO S M 3R A AR AR 2 rp g | A9 BB D) SR HE WU O R AT B I, AT BE 4 b =%
JET T BEEY D) 50 S Z AR R, B 2 N T 2% RS T B B D)5 R 1 B Y B R B R e B AR B . i R
AR R T N B AR TE R i far 2 F T 8 ) S MR AT T Aol B8, B AR T B XA R A B A R A W
SREESE M . B 7045 R ST B (074, B AOKs e A m Bk by sl B DIRAR . W1 B IR (¥ BY DIRR AR A
IR PR FRE RS ) B G I, A P B AR I PG s 4 ) A U R L Bl AT R AR A

EHRIR: TUENELAE; ShASTUAAMBAL, WHBTYsRE, ORI, Fitkot

FESES: TU43 XRAFRIRAD: A NEHS: 1000 - 4548(2014)10 - 1814 - 08

BB XNAE0975- ), B, Wb, #ug, EEE TR, EZEe TR, NS - TR T e
At E-mail: lhy1204@cugb.edu.cn.

Dynamic damage constitutive model for persistent jointed rock mass based
on combination model method

1,2 & 4 . .
LIU Hong-yan™ 3, LU Shu-ran*, ZHANG Li-min™°
(1. College of Engineering & Technology, China University of Geoseiences (Beijing), Beijing 100083, China; 2. School of Engineering,

Tibet University, Lasa 850000, China; 3. Key Laboratory on Deep GeoDrilling Technology, Ministry of Land and Resources, Beijing
100083, China; 4. School of Safety and Environment Engineering, Capital University of Economics and Business, Beijing 100026, China;
5. Civil and Environmental Engineering School, University of Science and Technology Beijing, Beijing 100083, China; 6. Hebei Chengde
Iron and Steel Corporation, Chengde 067002, China)

Abstract: According to the dynamic deformation characteristics of the persistent jointed rock mass and the relevant results of
the existing rock dynamic constitutive models, the dynamic stress of the persistent jointed rock mass is regarded as the
summation of two components, which are the static stress and the dynamic stress components respectively. The static stress
component of the persistent jointed rock mass is simulated using three basic deformation components connecting in series such
as the nonlinear component reflecting the rock mesoscopic damage, joint closure and shear deformation components. The
dynamic stress component is simulated using the viscous component. Then the uniaxial dynamic compression damage
constitutive model is set up. Next, according to the fact that the persistent jointed rock mass often shears to fail along the joint
face under the uniaxial load, the joint shear failure criterion is introduced into the damage constitutive model established above
to revise it, which can perfectly consider the effect of the joint shear strength on this model, and the uniaxial compression
damage constitutive model of persistent jointed rock mass considering the joint shear strength is established finally. Then this
model is adopted to calculate the mechanical properties of the persistent jointed rock mass under compression load, and the

effect law of the joint dip angle on the rock mass uniaxial

compression dynamic climax strength is especially discussed. HEATE: F5ERREEIATE (41002113, 41162009); ek
The results show that the failure modes of the jointed rock mass FEARRMINE S 2 £ B H  (2-9-2014-019)
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include the tensile or shear failure of the intact rock, the shear failure along the joint face and the mixed one of the above two

ones with the joint dip angle, and accordingly the uniaxial compression dynamic climax strength of the jointed rock mass

greatly varies with it.

Key words: persistent jointed rock mass; dynamic damage constitutive model; joint shear strength; combination model method;

viscous component
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Fig. 1 Time-dependent dynamic damage model for rock
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Fig. 2 Rock mass with one incline joint
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Fig. 3 Structural maps of static and dynamic damage models for
jointed rock mass
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Fig. 4 Effect of joint dip angle on strength of rock mass
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