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Tab. 2 Factors and levels of orthogonal experiment
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Fig.2 Grade curves of different coarse-grain contents
1
Tab. 1 Physical and mechanical parameters of materials employed
/
/° /(kPa)  /( g/cm?®)
S1 10.6 0.4 34.6 0.689 1.76
S2 152.9 81.7 41.0 0. 868 2.09
S3 47.3 0.6 35.3 0.709 1.93
sS4 33.1 1.8 39.4 0.821 2.10
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Fig.3  Underlying surface type

A( B( C( D( E(
/m?) B2/°) ) 1%)
1 S1 0.05 5 0.3 5
2 S2 0.1 15 0.5 10
3 S3 0.15 25 0.6 15
4 S4 0.2 35 0.7 20
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t =1/30s d
v = d/t
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Fig. 4 Shape of the landslide deposits under different conditions
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Tab. 3  Experiment schemes and analysis of calculation

A B C D E /m /(m/s)

1 S1 0.05 5 0.3 5 1.03 0.44

2 S1 0.1 15 0.5 10 1.05 0.30

3 S1 0.15 25 0.6 15 1.23 2.73

4 S1 0.2 35 0.7 20 1.63 3.54

5 S2 0.05 15 0.6 20 0.80 0.00

6 S2 0.1 5 0.7 15 0.66 0.00

7 S2 0.15 35 0.3 10 2.43 3.53

8 S2 0.2 25 0.5 5 1.50 1.47

9 S3 0.05 25 0.7 10 1.25 1.21

10 S3 0.1 35 0.6 5 1.60 2.12

11 S3 0.15 5 0.5 20 0.80 0.00

12 S3 0.2 15 0.3 15 2.25 2.06

13 4 0.05 35 0.5 15 1.55 3.03

14 S4 0.1 25 0.3 20 2.42 3.64

15 4 0.15 15 0.7 5 1.15 0.59

16 4 0.2 5 0.6 10 0.95 0.00
(1 (1) (2) (2) (3) (3) (4) (4) (5) (5)
I; .94 7.01 4.63 4.68 3.44 0.44 8.13 9.67 .28 4.62
Hj 39 5.00 5.73 6.06 5.25 2.95 4.90 4.80 .68 5.04
I .90 5.39 5.61 6.84 6.40 9.05 4.58 4.85 .69 7.82
IV, .07 7.25 6.33 7.07 7.21 12.22 4.69 5.34 .65 7.18
Tj .24 1.75 1.16 1.17 0.86 0.11 2.03 2.42 .32 1.16
ij .35 1.25 1.43 1.52 1.31 0.74 1.23 1.20 .42 1.26
ﬁj .48 1.35 1.40 1.71 1.60 2.26 1.15 1.21 .42 1.95
Wj .52 1.81 1.58 1.77 1.80 3.05 1.17 1.33 .41 1.79
.28 0.56 0.43 0.60 0.94 2.94 0.89 1.22 .10 0.80
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11 3 3 H s F
0.9 - L L A 0.20 3 0.07 6.74 *
07 L B 0.37 3 0.12 12.73 *
S1 S2 83 840050101502 5 15 25 35 03 05 07 09 5 10 15 20
TR A 8B ol cr° THWD  RAEE D C 2.00 3 0.67  68.59 * %
5 D 2.19 3 0.73  74.91 * %
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Tab. 5 Variance analysis results of movement velocity

F
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Model Test of Movement Parameters of Landslide Based on
Orthogonal Design

ZHAO Yunhui FAN Xiaoyi

( School of Civil Engineering and Architecture Southwest University of Science and Technology Mianyang 621010 Sichuan China)

Abstract: Model test of landslide movement was designed in terms of the design theory of orthogonal test of which
5 influential were considered including grain composition volume gradient of slope friction of underlying surface

moisture content. And these 5 influential factors were analyzed with the experiment by means of range and vari-
ance. During the analysis the evaluation criteria were the maximum movement distance of landslide and the maxi—
mum speed. It is shown that among so many influential factors of the maximum movement distance the gradient of
slope is the most important one followed by the friction of underlying surface volume grain composition moisture
content in turn. The gradient of slope friction of underlying surface and volume are critical factors for the maxi-
mum movement distance. It is also shown that among so many influential factors of the speed the gradient of slope
is the most important one followed by the friction of underlying surface moisture content grain composition and
volume. Among 5 influential factors only the gradient of slope play an important role of the maximum speed and
other factors are not significant. The results indicated that movement distances of landslides are coupling of the vol—-

umes and movement ground and the slope gradients control the maximum speed.

Key words: model test of landslide; orthogonal design; movement distance; movement speed



