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A mesomechanical model with spatial correlation
scale character and its application
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Abstract: Natural rocks show highly heterogeneous character on the micro- and meso-scales due to the randomly distributed defects.
Based on the continuum mechanics framework, a scalar damage model is presented for simulating the deformation and failure
process of rock material on the meso-scale. A spatial correlation scale factor is developed into the conventional Weibull random
distribution model such that the spatial correlation characters of the physico-mechanical indices of rock material can be considered in
numerical model. A series of uniaxial tensile tests on sandstone are chosen for parametric analyses aiming for investigation into the
influence of spatial correlation scale factor in the random field on the load-cut opening degree curves and failure behavior. The
modeling results demonstrate that the value of the spatial correlation scale factor for physico-mechanical indices of rock material can
significantly influence the evaluation of mechanical parameters as well as the damage and failure pattern.
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Fig.1 Curves of distribution density function of different
homogeneity indices

60 70 80

A, (3D P X8 s R s T M
TR : O m AL Weibull 2304 2 500 R 24 5
FEARIAER S8k @ TAHIFI Weibull 43 4i
ZHm My, FERBENL AERFEA, AR50
A AT AN
3.2 B EAHR RERHMER) Weibull BEHL /3 RHERY

TSR AR, 2 RAR s IR ()5,
LI 5 R R AR AN R e R AEL TR BN
AT, TR A R Bl A e o 123 TR A G,
MR R TG ) A M REAE 2R (R 0 Al AT — e ik
PERUAHICHE Al 2 s A KRR A D) T T PRk
S5 B L AT 0 1 2% 18] 3% S8 1 A X — A DM 1 451
T EITFHEAE T R b ] DU S 45 5 BN L
72 ) S B BOR IR o E DR IE TG00 ) 245
by AR, A S T R
B S5 RN, HEARX AR S
XV RE R M TR AT IR . AT 5N ]
FHOC RBE DR 1~ I LASRAE AR (1) 225 (1) )= S e S R
FEX A [R5 [A)AH O RUBE PR -0 A4 ) 7 27 1 BE 1R 52 1
BT T LR T o
3.2.1 BEHLIAAHOCR B SIN

h T FRBENLIA & A AP SE,
KU Weibull BEHL A REEL by | N5 8] SCHK R 4
FCLRAEM R FESEREE . LK 3 g fol, B 4kt
Bl Q BEHCh n MEBRETT, HIti W% SE0E
XA



AR 25 RS [ AH I RS AL K 0 W) 2 5 R K T 2023

57 W JE K
fi:kZ_:lfkpi,k €Y
_d
Piy=¢ @’dxk:|’7i_’7k| (5

K fiv fL AT kNI SE, HAEH
T Monte Carlo V£ /%;  p,, 4 Markov AHK B4
d, HEIC I SHRIC kRO R Z AR 7y A
BIGi kWALE & O R A R ¥
(spatial correlation length), FH LA 2% ] £ 2 [H]
BENLAZ B AH OGRS, @ oK, BENLIA R -TI ;
R2Z., AeAkikigat™ o,

2 %%EE’F)JD“” (KERRZEE

Fig.2 Cross-section of natural rock"!
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Fig.3 Two-dimensional continuous random field
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spatial correlation scale factor
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Fig.5 Sketch of uniaxial tensile test on rock!"”! Fig.6 Finite element meshes for numerical simulation
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Fig.7 Numerical samples with different spatial correlation scale factors
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Fig.8 Damage and failure patterns of samples with different spatial correlation scale factors
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