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Stochastic model and numerical simulation of uniaxial loading test
for rock and soil blending by 3D - DEM
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LI Shi-hai, WANG Yuan-nian
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)} :
Abstract: This paper presents a stochastic model for rock and soil blending. In the model, the blending ratio, rock size and rock shape can be
simulated. The implementation approach of stochastic model is presented. The algorithmic reliability of stochastic model is revealed. Through the
statistic analysis, the influence factors on the distribution of stress field in the blending of rock and soil under uniaxial compression are examined,
such as the ratio of the blending of rock and soil, the rock size etc. Moreover, the constitutive relation and the strength of rock and soil blending
are studied.
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Table 1 Computed results of stochastic distribution

of the blending ratio

FRBHER SRREATEH N, % 1%
1 1583 19.79
2 1596 20.00
3 1567 19.59
4 1619 20.24
5 1625 20.31
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Table 2 Physical parameters of block elements
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Fig.1 Sketch maps of rock block elements for different

stochastic distribution
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Fig.2 Distribution of rock block elements on a cross section
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Table 3  Physical parameters of contacls

12 A HEBE  DERE O AEH AREEM

BT /(N-s™?) /(N+s™?) /Pa 1(°)

-+  2.0x10" 1.5x10"  2.0x10° 27

+-fH  3.0x10" 2.0x10" 2.0x10 20

fA-H  5.0x10" 2.5x10"  2.0x10° 36
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F4 TEEHEETRERTE DG T SNER(MEK 0.7 MPa)
Table 4 Statistic analysis results of block elements with different stochastic distribution under same loading

NG e R e
LS AT RS FHE XA RMA brHE2E
L a,/Pa Toue /P2 o /Pa T )‘P:;_ o, /Pa Toux /P2 o, /kPa Tou /kPa
FEE 6.96x10° 3.81x10° 5.18x10° 2.73x10° 1.33x10° 3.77x10' 510511 303824
BKIRE 0.9% 1.0% 9.7% 11.7% 13.5% 7.7% 4.7% 5.6%
£S5 THEELER THRGKSETEH%IT 54 (MEK 0.7 MPa)
Table 5 Statistic analysis results of block elements with different ratio
"HAT FHIH AAE #/ME PR e
B9 a,/Pa Towe /P2 a,/Pa Tos /Pa o,/Pa T /P2 o,/kPa T kP2
0 7.01x10° 3.51x100 7.08x10° 3.55x10° 6.67x10° 3.34x10° 1543 787
20 7.00x10° 3.83x10° 5.08x10° 2.67x10° 1.28x10° 3.70x 10' 537886 320590
40 7.52x10° 4.32x10° 4.20x10° 2.17x10° 4,30x 10"  8.91x 10° 720620 413099
50 7.72x10°  4.44x10°  3.53x10° 1.92x10° 5.65x 10" 1.41x10° 628854 357220
60 7.86x10° 4.57x10° 2.86x10° 1.49x10° 7.23x10° 1.49x10' 536110 302227
80 7.75x10°  4.40x 10° 1.54x 100 8.82x10° 9.03x10° 3.53x10° 301241 158821
100 7.57x10° 3.86x10° 8.09x10° 4.12x10° 7.02x10° 3.52x10° 37672 19087
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Fig.3 Statistical distribution of maximum shear stress ( 7., ) of
block elements under different loading (with same rock size)
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