32 1 66~73 Vol. 32 No. 1 pp66 ~73
2014 1 MOUNTAIN RESEARCH Jan. 2014

1008 —2786 —(2014) 1 —66 - 08

12 1 * 3 12 12
(1. / 610041;
2. 100049; 3. 654100)
y=a+b " +a’ k 2 mm
0.005 mm 3
© P642.1 S157.1 DA
1
2
3-4
5
6
7
8
( Received date) : 2013 —06 - 09; ( Accepted) : 2013 -08 -03.
( Foundation item) : ( 2012BAC06B02)
( Y3K2040040) .  This research is supported by National Technology R&D Program ( 0BAC06B02) and the Key Research Program of Key La—
boratory of Mountain Hazards and Earth Surface Processes Chinese Academy of Sciences( Y3K2040040) .
( Biography) : (1986 -) o Chen Shun male born in 1986
Anyue of Sichuan province master mainly engaged in sediment yield of landslide and debris flow.
* ( Corresponding author) : (1968 -) o Wang Daojie male born

in 1968 Chengdu of Sichuan province doctor mainly engaged in water and soil conservation and ecological restoration.



1 67
1~4 5~8 9
1 ~12 13 ~ 16 ) o
10 ecm x4
cm X5 cm
12. 1 km 47.1 km’ . o .
( >20 mm ) o
o 2.2
200 <0.25 mm MS2000
N Y A o o 1 (%) [e}
o 2.3
2227 m
10
9
2
1
2.1 2
(4 ) I mm
4 16 (
N

o
. REEH
* TRk
i B

High - 3230

_—
Low : 1040

1
Fig. 1  Offset hitch distribution map and sampling spot of Jiangjia Gully
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1
Table 1 Grain composition of landslip-collapse soil in the source of Jiangjia Gully
1%
20 10 5 2 1 0.5 0.25 0.1 0.05 0.025 0.01 0.005  0.002 0.001
1 97.71 87.05 58.32 37.90 21.11 13.11 5.89 5.69 5.25 4.53 3.35 2.29 0.96 0.38
2 97.93 57.52  32.94 18.86 9.37 5.07 1.76 1.7 1.57 1.36 0.99 0.65 0.25 0.09
3 78.42 55.76  36.38 21.93 11.32 7.05 3.38 3.19 2.83 2.32 1.56 0.96 0.37 0.15
4 97.01 84.60 66.08 45.78  25.27 12. 64 6.16 5.53 4.96 3.64 2.39 1.53 0.59 0.24
5 98.29 68.87 40.87 24.19 12.88 7.37 2.79 2.66 2.47 2.12 1.49 0.95 0.36 0.13
6 98.93  80.92 47.19 29.63 19.23 14.28 7.47 7.33 6.93 6.23 4.8 3.33 1.39 0.53
7 94.18 71.44 40.28 21.89 11.15 6.99 3.43 3.26 2.93 2.52 1.81 1.19 0.48 0.18
8 93.52  78.95 62.29 47.76  26.05 12.88 5.13 4.94 4.31 3.44 2.27 1.39 0.5 0.19
9 99.75 90.52 60.38 37.58 22.29 15.29 8.26 7.79 7.1 5.59 3.64 2.27 0.84 0.32
10 96.31 85.09 59.57 33.34 14.57 7.44 3.48 3.39 3.08 2.57 1.79 1.16 0.46 0.18
11 89.95 68.63 42.59 26.14 15.98 11.29 6.26 5.14 4.06 3.32 2.35 1.55 0.65 0.26
12 97.31 70.42 44.34 28.18 15.31 8.34 2.96 2.88 2.58 2.1 1.49 1.04 0.49 0.23
13 95.34 80.56 52.06 34.37 24.74 20.12 12.28 11.98 10. 66 8.57 5.76 3.64 1.4 0.54
14 93.69 83.93 63.69 43.44 24.12 16.10 4.97 4.86 4.45 3.69 2.25 1.64 0.65 0.25
15 100.00 89.35 66.16 44.42  25.47 14.66 5.98 5.61 4.48 3.26 2.26 1.53 0.68 0.28
16 95.79 82.83 56.13  34.87 19.45 10. 63 2.97 2.75 2.37 1.9 1.35 0.95 0.47 0.24
17 83.64 66.41 .48.92 39.77 30.64 26.24 24.21 22.75 20.90 18.04 13.12 8.27 2.89 1.04
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Table 2 Scouring result of landslip-collapse soil in the source
/(g/L)
I(L+ s/g) 5 10 20 40 60 120 180
1 778. 85 49.59 1.46 1.25 0.43 0.59 0.17 0.11
2 240. 87 6.68 0.14 0.11 0.07 0 0 0
3 90.47 283.06 4.31 4.15 169. 14 0.26 0.23 0.07
4 892.74 36. 04 2.32 3.39 0.15 0.70 0.43 0.08
5 173.85 0.50 0.41 0.58 0.27 0.31 0 0
6 150.50 63.96 4.05 3.46 0.90 1.16 0. 64 0.13
7 925.62 3.38 0.18 0.25 0.24 0.37 0.16 0.00
8 226.03 45.04 18.13 2.04 0.57 0.45 0.38 0.39
9 183.39 99. 60 0.49 1.62 0.03 0. 04 0 0
10 515.57 23.02 0.87 0.90 0.73 0.75 0.18 0
11 1459.87 4.86 0.07 0.08 0.02 0.05 0 0
12 233.74 6.05 1.01 0.76 0.39 0.49 0.12 0.14
13 689. 15 35.02 0.48 0.34 0.16 0.23 0.07 0. 04
14 312.31 53.72 1.83 0.82 0.42 0.22 0.09 0
15 879.07 7.49 0.54 0.23 0.12 0.01 0 0
16 717.72 10.23 0.78 0.05 0.04 0.22 0 0
. o WE 1tk
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Fig.3  Grain composition of landslip-collapse soil in the

source compared with debris flow °
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3
Table 3 Grain size parameters of landslip-collapse soil in the source
1% /( g/em®) Dy Dy, Dso Dy C, C.
1 22.53 1.399 0.392 1.452 3.617 5.273 13.452 1.020
2 32.94 1.147 1.01 4.249 8.454 10.435 10.332 1.713
3 25.25 1.401 0.403 1.145 8.316 3.798 9.424 0.857
4 9.17 1.554 0.408 1.185 2.368 3.825 9.375 0.900
5 37.17 1.145 0.725 2.868 6.505 8.22 11.338 1.380
6 21.12 1.402 0.342 2.067 5.344 6.643 19.424 1.881
7 30.89 1.298 0.844 3.224 6.429 7.881 9.338 1.563
8 29.55 1.157 0.408 1.136 2.218 4.391 10.762 0.720
9 27.82 1.369 0.308 1.438 3.483 4.959 16.101 1.354
10 21.87 1.413 0.684 1.767 3.633 5.076 7.421 0.899
11 17.79 1.423 0.42 2.564 6.237 8.011 19.074 1.954
12 27.42 1.383 0.598 2.218 5.994 7.771 12.995 1.059
13 15.09 1.492 0.039 1.483 4.612 6.164 15.805 0.915
14 25.96 1.183 0.353 1.25 2.661 4.249 12.037 1.042
15 29.03 1.461 0.365 1.176 2.54 3.934 10.778 0.963
16 26.93 1.437 0.478 1.606 3.961 5.561 11.634 0.970
(
(0.005 ~2 mm) o,
( >2 ~20 mm)
( <0.005 mm) o
=15
3.2
4 3.3
. 4
y=a+bt™ +ea? (2) 4 v
y ' Table 4  The types of particles
te (0 180) a-b.c
. 5 /mm <0.005 0.005~0.50 0.50~2.0 2~20 20~80 >80

(2)
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The Research of Grain Composition and Sediment Generation
on Landslip-collapse Soil in Debris Flow Original Area

CHEN Shun'?> WANG Daojie' MEI Yongli’ CHEN Xiaoyan' > ZHANG Shujuan' *

(1. Key Laboratory of Mountain Hazards and Earth Surface Processes Chinese Academy of Sciences / Institute
of Mountain Hazards and Environment Chinese Academy of Science & Ministry of Water Conservancy Chengdu 610041 China;
2. University of Chinese Academy of Sciences Beijing 100049 China; 3. Dongchuan Forestry Bureau Kunming 654100 China)

Abstract: Large numbers of landslides and collapses happened frequently in the debris flow original area and sup-
plied sufficient materials for debris flow. Based on landslip-collapse soil samples from debris flow original area in
Jiangjia Gully of Yunnan China analysis of grain composition was performed to discuss the relationship of grain
composition between landslip-eollapse soils and debris flows. According to the experimental data it was found that
both of them can be characterized by a wide—ranged distribution of grain size and characteristics of particle composi-
tion have similar distribution form meanwhile the grain size distribution curves are single peak by analyzing the gra—
dation curve. Moreover a series of small flume experiments were carried out which was used to investigate the sedi-
ment yield mechanism of landslip-eollapse soil in the source. Research results revealed the relationship between
sediment yield and scouring time can be expressed as: y =a +bt ™' +¢t~> which indicated that the sediment yield
decrease by the second power function with the increment of scouring time. Anti-scouring coefficient of landslip-col—
lapse soils which was proposed to describe soil anti-scour ability increases with increment of coarse—grained( > 2
mm) contents and clay( <0.005 mm) contents rising to the maximum at contents equal 63% 1.5% respective—

ly decreasing exceeded 63% 1.5% respectively.

Key words: debris flow original area; landslip—eollapse soil; grain size distribution; characteristics of sediment yield



