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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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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

FEpEER ARRKRTEE Ny

1583 19.79
1596 20.00
1567 19.59
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1625 20.31
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Fig.2 Distribution of rock block elements on a cross section
(40% rock)
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Table 2 Physical parameters of block elements

Bk KL/ Pa FH/(kg'm™) THA
E=ya) 3.0x 10" 2.7x10° 0.2
Tk 2.0x 10° 1.7 % 10° 0.4
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Table 3  Physical parameters of contacts

ek EERE  mERE O RESH HREEEA

L5 /(N-s7?) /(N-s7%) [Pa 1(°)

+-+  2.0x10" 1.5x10"  2.0x10° 27

+-A  3.0x10Y 2.0x10"  2.0x10 20

A-A  50x10" 2.5x10"  2.0x10° 36
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Table 4 Statistic analysis results of block elements with different stochastic distribution under same loading
AR RS TS &
Hit s R Fi{H BOKE B/ME Pk
o /Pa Tome /P2 o /Pa Tom /P2 c;/Pa Twax /Pa o, /kPa T /kPa
T 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%
x5 TEELLER THREE T %t (n$ 0.7 MPa)
Table 5 Statistic analysis results of block elements with different ratio
HAE FHE BARMH B/ME e
B/% 6,/Pa T /P2 o,/Pa Trax /P2 o,/Pa Tom /P2 6,/kPa Tow /kPa
0 7.01x10° 3.51x10°  7.08x10° 3.55x10° 6.67x10° 3.34x10° 1543 787
20 7.00x 100 3.83x10° 5.08x10° 2.67x10° 1.28x10° 3.70x10° 537886 320590
40 7.52x10° 4.32x10° 4.20x10° 2.17x10° 4.30x10° 8.91x10° 720620 413099
50 7.712x10°0 4.44x10°  3.53x100 1.92x10¢ 5.65x10° 1.41x10 628854 357220
60 7.86x10° 4.57x10° 2.86x10° 1.49x10° 7.23x10° 1.49x 10' 536110 302227
80 7.75x10°  4.40x 10° 1.54x10° 8.82x10° 9.03x10° 3.53x10 301241 158821
100 7.57x10° 3.86x10° 8.09x10° 4.12x100 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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