$36%  H5W "= T B % Vol.36 No.5
20144 5H Chinese Journal of Geotechnical Engineering May 2014

DOI: 10.11779/CJGE201405010

Z SRR 2 AN B9 R FE A 5 AN A 1B

E < = &

(1. BWR¥ T RTRER, Lilg 200072, 2. FASE KM S @M TR%b, B 200240)

H OE. WEENEAME (augmented virtual internal bond-AVIB) Zi T HOWKIZANLEE, ZERATE KR aR 72
A EERIINS, EIEARAR I HALE TR R B R 24T, XIRE T e s L TR N AT 5%
WX — JRI PR, FEROURE BT E5IN T SRR BY IR e Y SR HE I, KA TPk R B R AT o 4L
TR 5N IX— O R PESHEN, v DRSS M PR B A AR =32 T B0 (RS 1E, I LA KR %
ER LR B, 15 H T 300 P B RN RE SR 00 5 2 I N B A RN R 2R ) L IR R R o 10K 2R I AR Y (1) S B0 41t
T

EHRIR: R A MO B BIUIROR; SOUR—FESUEN

FESES: TU43 XRAFRIRAG: A XEHS: 1000 - 4548(2014)05 - 0880 - 06

EEE N £ 911986 - ), Y, fiLERITAE, FEMNFE TAEAR TS, E-mail: wangkail 986520@qq.com.

Augmented virtual internal bond considering micro Mohr-Coulomb criterion
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Abstract: The augmented virtual internal bond (AVIB) is a multiscale constitutive model developed from the virtual internal
bond (VIB). VIB considers solid materials to consist of randomized ‘material particles’ in a micro scale. The material particles
are connected with VIB. AVIB uses the Xu-Needleman potential function to simultaneously account for the energy contribution
of normal and shear deformations of a micro bond. Because the micro fracture mechanism has been implicitly embedded into
the constitutive relation of AVIB, AVIB presents many advantages in simulating the fracture propagation of materials.
Although the AVIB can successfully simulate the tensile fracture propagation, it cannot simulate the compressive-shear failure
behaviors of geomaterials. The underlying reason lies in that the Xu-Needleman potential function cannot describe the micro
contact properties of granular materials. To break this limitation of AVIB, a Mohr-Coulomb type of rupture criterion is
introduced for compressive bond. Through the micro Mohr-Coulomb criterion, AVIB can capture the key failure mechanism of
geo-materials subjected to compression and shear. Through numerical simulation, it is found that the micro cohesive strength
governs the macro cohesive strength of geomaterials and the micro friction angle governs the macro friction angle. A linear
relationship exists between the micro and macro cohesive strengths, and the micro and macro friction angles. There is no
correlation between the micro cohesive strength and macro friction angle, and the micro friction angle and macro cohesive
strength. The simulation example suggests that the triaxial strength of rock is linear with the confining pressure, which agrees
with the observation in experiment. This demonstrates that the proposed method is valid. It may provide a new micro mechanics
constitutive model for geomaterials.
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Fig. 3 Relationship between macro and micro friction angles
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Fig. 4 Relationship between macro and micro cohesive strength
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Fig. 5 Relationship between macro and micro friction angles
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Fig. 6 Simulated stress-strain curves under different confining
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Fig. 9 Dimensions of specimen and boundary conditions

K10 (a) KA AVIB BERUBA A7 b RIE
AFEE RN S - NAKRRE, K10 (b) AL
BB AT MR EAN R FE s R IR ) - NARSG AR
GBSk A 3C[12]) . BT 10 FH AT LAF Y, J AVIB
HRE TR AN S T2 A 1R VAR I, g i ] s ey 8 K 6K
(FX— BRI, MUASSCHOBR e i 17 5 AVIB A5
(B, BENS PRI A ROV ELIY: Bt PRl P S Iy 39K
K—RFERE. WE10 (b TATLEH, Aol
2 )5t AVIB B AR 5 | N SR R U BE G AR 4
BUH =B I B oA s R (HAA e LA
W AR I AR 122 AT SRR U AR I L% 8 T
LRSS UL, BT RS DL

0 0.005 0.010 0.015 0.020 0.025
PiZg e

(a) RAVIBBRI LR

—— R LR
—— LR

0.010 0.015 0.020 0.025
M7 e
(b) AR HLER

0 0.005

10 RAR AVIB 5 E P& YA A =54 E B2 1 L
Tk
Fig. 10 Simulated compressive triaxial stress-strain relationships
by (a) original AVIB, and (b) present method
AT D s ARRAE 0 s B AR e
AT, BT D 2 R S BT ARG T . ]
1 ARRE A RS2 o BT AR, PRt
P B R AU R P BN LG A B XK
VEHI T AT IS PEELS A R BT IOR

11 R B 32 X BT I R
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