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Modelling of Large Traxial Test with Rockfill Materials
by Distinct Element Method
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Abstract

In this research, numerical simulations by PFC considering discrete element method are conducted to predict
experimental results of large triaxial compression test with rockfill material for dam construction. For generation of
compacted assembly with specific grain size distribution and initial material porosity, the clump logic method and
expansion of generated particles are adapted. To predict stress-stain behavior of large triaxial test, discrete particle
modelling is applied with micro parameters which are chosen by calibration process. It is expected that distinct particle
modelling method could be used as a useful tool to investigate micro and macro behavior associated .with geotechnical

problems and develop a numerical laboratory.
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MODEL SET-UP
1. Generate assembly of particles and compact
2. Define contact behavior and material properties
3. Specify boundary and initial conditions

l

[ Step to initial equilibrium smteJ

Examine

. the model response
Results unsatisfactory Tesp!

Model makes sense

PERFORM ALTERATIONS
For example,
= Excavate material
= Change boundary conditions

Step to solution

Examine
the model response

More tests needed

Acceptable results

Fig. 1. PFC procedure (ltasca, 2004)
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Table 1. Rockfill properties
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Fig. 4. Grain shape and size distribution

114 &2XEBss=28 H222 ™M10&

olf, TVAZE Alzo| that EATH
A2e| BEo| A AR oF 16

olgstel Brlms 2
ZA| T Z%DP/\]G‘C’ I 63 2L
*16‘7101] o8] SAE o, Asw

1 0.196MPa, 0.392, 0.588MPaQ ot
4 z70= Sysgrt.

Y 73 7Y 8 7ag 2AW S-Ay B
ol W MebgEghe Uehla gt 1% 22

8

A BAT O F

wa e = 4

Fig. 6. Large triaxial test equipment

H
)
AA‘A'AAAA

Deviatoric stress, MPa

te- 6.6.0.0 0 O

® Conf. Stress = 0.196 (MPa) |

¢ Conf. Stress = 0.392 (MPa)

4 Conf. Stress = (0.588 (MPa)
T ="

1

6.0 8.0 10.0 12.0

Axial strain, %

Fig. 7. Deviatoric stress with axial strain



C =0.043 MPa
F
¢ =39.7 deg.

08 -

Shear Stress, MPa

.
0.0 0.5 1.0 1.5 2.0 25 3.0
Confining stress, MPa

Fig. 8. Mohr circle and shear strength parameters
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Perform Pre-calculation
* Total weight, w,
» Ball radius (R__ , R
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I

Input .
* Grain diameter(R;, ,, clump radius)
= Final cumulative passing percent, P(%)
= Clump distance ratio, ¢,

[ Set Clump 1D

o

No

———

X

Set Coordinate of clump center
» Generate random values within the model
* Clump(x,, y,), id=n

verlap condition

Examine
Overlap conditon
with existing clumps

Acceptable location

Calculate
Current cumulative passing percent, P
considering current clump radis, R

(%)

clp-n

clp-n

More clumps needed

Examine
Pc1p~n = Pf

Fig. 11. Adjustment for grain
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Table 2. Number of paticles and clumps used in calculation

Number of particles used in calculation

Number of clumps

Clump distance ratio Ball radius after adjustment

Initial sample After adjustment dp, Cy R . (mm) R (mm)
60,125 30,856 4,927 1.0~1.3 0.56 2.08
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Fig. 12. Modelling of biaxial test
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Table 3. Microparameters for unbonded model

Microparameter Value Remakrs
Density, p(kg/m?) 2,150
Contact modulus, E,(Pa) 9.0x107
Normal stiffness, &, (N/m) 1.8x10° Ball property
Shear stiffness, &, (N/m) 1.8x108
Friction coefficient, u 10.0
Stiffness reduction factor 1.0 Wall property

Sample width=300mm, height=600mm
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Fig. 13. PFC analysis results at each confining stress and cyclic loading condition
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