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ABSTRACT

The Discrete Element Model PFC2D and Continuum Mechanics Model FLO-2D are used to
simulate the real large flume test. The parameters which both PFC2D and FLO-2D have the same
type are set as follows: specific gravity and volume concentration are determined by particle density
and void ratio, respectively. The PB design is used to study the relative influence of the parameters on
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the deposition behavior. For PFC2D, the important parameters are particle stiffness, particle friction
and viscous damping, while for FLO-2D, they are yield stress and viscosity. Next, we determine the
procedure of parameters’ setting and reasonable parameter values to make numerical deposit results
verify the real flume result. Finally, the parameters of both PFC2D and FLO-2D that yield similar
deposition behavior are collected for canonical correlation analysis through statistical software R. A
canonical correlation coefficient 0.8922 is obtained. Its P-value is 5.29e-6, which is less than 0.05. It
shows that the parameters of both models have high correlation with each other. After that, the
relationships between the parameters of both PFC2D and FLO-2D for sandy material are established

by multivariate regression analysis.
(Keywords : PFC2D, FLO-2D, flume test, runout)
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Figure 3 Large flume model generated by PFC2D.

255



oot RSP 44(3) 1 251 - 266 (2012)

Journal of Soil and Water Conservation , 44 (3) : 251 - 266 (2012)

NP

il 4 FLO-2D “3fufir]
Figure 4 Large flume model generated by FLO-2D.
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Table 2 PFC2D parameters for PB design.

-1 1
K, (N/m) 7e7 le8

fw 0.1 10

fb 0.4 0.8

B 0.45 0.95

. 3 PFC2D PB I%%fr%l%?—ﬁ%%

Table 3 Simulated results by PFC2D for PB
design.
Runout Travel Height

1 3.17 3.7 0.14
2 3.14 10.9 0.2
3 2.85 3.75 0.28
4 3.77 7.86 0.14
5 3.14 10.9 0.2
6 3.77 7.86 0.14
7 4 7.9 0.14
8 4 7.9 0.14
9 3.28 9.1 0.2
10 2.8 7.1 0.2
11 2.85 3.75 0.28
12 3.91 8 0.14

Runout =3.39-0.03k, —0.03 fw—-0.38fb-0.194

R2=0.90

Travel =7.39-1.38k, +0.37 fw+0.19tb-1.725

R2=0.87

Height =0.18+0.01k, —0.01 fw+0.04 fb+0.014

R2=0.93
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Table 4 The influence percentage of PFC2D

parameters for PB design.
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#. 5 FLO-2D PB 75
Table 5 FLO-2D parameters for PB design.

FFI

Rrahr Fh

-1 1
i3 26 29
B, 22 25
K 1000 4000
n 0.04 0.2

# 6 FLO-2D PB g

Table 6 Simulated results by FLO-2D for PB

design.
Runout Travel Height
1 3.99 4.66 0.13
2 2.55 6.11 0.13
3 4.11 4.66 0.13
4 3.33 7.22 0.08
5 3.55 7.44 0.08
6 4.11 7.66 0.09
7 478 5.66 0.12
8 3.99 4.66 0.13
9 3.78 4.44 0.13
10 2.78 6.66 0.09
11 4.11 4.66 0.13
12 433 7.99 0.09
Runout =3.78+0.34 4, — 0.383, —0.30K —0.05n
=0.95
Travel =5.99-1.204, -0.365, —0.32K —0.07n
=0.98

Height = 0.11+0.02/3, +0.004/3, + 0.004K —0.003n
=0.76

0.1 (=43 Mgy * =032 oy » =
0.1 7 FLO-2D = ¥|(2009)f] 1 fiLi=L % 3450
:f [‘J?'f "R Iiﬁj °
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Figure 10 Relationship between yield stress and
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Figure 11 Result of actual flume test (Case3).
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Figure 12 Simulated result by PFC2D.
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Table 8 The data samples of canonical correlation analysis.

CREC |k, (10/N/m) fb B Bi B>
1 20 0.75 0.75 27 29
2 20 0.75 0.85 26.5 29
3 5 0.7 0.8 26.5 22
4 5 0.6 0.85 26.5 21
5 5 0.55 0.85 25.5 26.5
6 7 0.64 0.8 26 23
7 7 0.8 0.7 25.5 25.5
8 7 0.7 0.7 26 23.5
9 7 0.7 0.9 25 26.5
10 6 0.64 0.95 25.5 26
11 6 0.55 0.5 26 21
12 8 0.6 0.8 25.5 24.5
13 7 0.55 0.95 25 26
14 6 0.55 0.4 26 22
15 10 0.7 0.6 25.5 25
16 9 0.6 0.8 24.5 26.5
17 6 0.64 0.65 25.5 22
18 8 0.6 0.7 25.5 23.5
19 10 0.7 0.35 25.5 23
20 8 0.75 0.45 25 24
21 5 0.8 0.85 25 23
22 8 0.75 0.8 25 23.5
23 5 0.75 0.95 24.5 24.5
24 5 0.75 0.65 25 21
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Figure 14 The path diagram of canonical correlation analysis
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Table 9 Summary table of canonical correlation analysis.
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p’ 0.7960 0.1351
p 0.8922 0.3675
P 5.29E-06 0.2343
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Table 10 Inspection of canonical correlation 15 .
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Figure 15 The standardized residuals of B1.
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Figure 16 The standardized residuals of 2.
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