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Study on sediment transporting characteristics of intermittent
debris flows in Jiangjia Ravine

WEI Li' > HU Kaiheng' >

(1. Key Laboratory of Mountain Hazards and Earth Surface Processes Chinese Academy of Sciences Chengdu 610041 China; 2. Institute of

Mountain Hazards and Environment Chinese Academy of Sciences & Ministry of Water Conservancy Chengdu 610041 China)

Abstract: Intermittent motion is the most important moving form of viscous debris flows. With field observation data
of intermittent debris flow in Jiangjia Ravine 20 typical intermittent debris flows with whole occurring process were
chosen as the basic data to preliminarily analyze the characteristics of debris flow sediment discharge and gradation.
The analysis shows that there are two changing patterns of intermittent debris flow sediment discharge and the
sediment discharge peaks usually appear in early or middle stage. Some similar characteristics exist in sediment
particle composition. With the development of intermittent debris flows series there is an increase in fine particles
content and continuous reduction of coarse particles content while median diameter bimodality parameter and
mass density overall show a decreased trend. When continuous flow appears the viscous particle content increases
continuously and mass density decreases rapidly. Fractal dimension values are calculated with non-scale range
identified as 0.01 mm. The particles greater than and less than the size show evident fractal characteristics which
has important implications for the debris flow pattern.
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Table 1 ~ Sequence statistics of sediment discharge peak value

T 73 55 27 32 48 55 56 33 31 58 51 41 60 45 45 72 28 27 24 43
T 1 2 1 2 523 7 9 7 7 14 18 1122 19 17 18 30 15 18 24 17 42
/9% I 2 4 61048 13 16 21 23 24 35275432 38 40 42 54 6789 71 98
o 2007 3
2 2007 7 24 (2703)

Table 2 Debris flow sampling record (2703)

24-124-224-3 24-4 24-5 24 -6 24 -7 24 -8 24-9 24-10 24-11 24-12 24-13
7:48:12 8:13:58 8:35:26 9:04:30 9:18:44 9:36:00 10:01:25 10:40:00 11:20:00 12:00: 00

/(g*em™) 1.9951.959 2.101 2.0299 1.961 1.933 1.899 1.751 1.757 1.731 1.652 1. 401 1.202
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3 2007 7 25 1 (2704)
Table 3 Debris flow sampling record (2704)

25 -1 25 -2 25 -3 25 -4 25 -5 25 -6 25 -7 25 -8 25 -9 25 -10
4:55:40 5:53:38  6:11:30 6:38:17 7:29:04 7:50:18 8:18:08 9:10:00 9:52:00 10:31:00

/(g*cm™3) 2.208 2.245 2.147 2.077 2.022 1.851 1.875 1.766 1.869 1.706

4 2007 7 25 2 (2705)
Table 4  Debris flow sampling record (2705)

25 -11 25-12 25-13 25-14 25-15 25-16
14:33:40 15:7:25 15:47:50 16:24: 48 17:10: 00 18:25:00
/(g*em™) 2.138 2.199 2.244 2.007 2.072 1.585
2. 3. 4 2007 3 o
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Fig.5 Particle size weight distribution curve and gradation curve of debris flow samples (2703)

20 100 ¢ e —+=25-] =8=25-2
181 90 N =253 ==25-4
\ ——75_5 ==25-6

®16 ® 807 ——25-7 —25-8
14 = 70 25-9 25-10
Elz ﬁ 60 |
4110 @ 50;
E 81 ﬁ 40
2 6 30
" 4 < 20

2.. IO.

0 0 S

0.001 0.001 0.01 0.1 1000 100 10 1 0.1 0.01 0.001

48 /mm $ife/mm
6 (2704)

Fig.6 Particle size weight distribution curve and gradation curve of debris flow samples(2704)
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Fig.7 Particle size weight distribution curve and gradation curve of debris flow samples(2705)
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Fig. 8 Change of median diameter bimodality parameter and mass density (2703)
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Fig.9 Change of median diameter bimodality parameter and mass density(2704)
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Mandelbrot 1977
16
12 24 -4
0.889 1 0.01 mm d<0.01 mm d>
0.01 mm 0.970 8 0.980 5
2.78 1.93 0.01 mm 0
24 -4 d<0.01 mm 1.88 ~1.93 1.90;d >0.01 mm
5 (2703) (2704) (2705) 2.86 2.81 2.80
25 -8 d>0.01 mm 2.88 2.88
d<0.01 mm 13 d<0.01 mm d >0.01 mm
d<0.01 mm
30% d =0.01 mm 0
5 d>0.01 mm
Table 5  Fractal dimension value of particles( d >0.01mm)
24 -1 24 -2 24 -3 24 -4 24 -5 24 -6 24 -7 24 -8 24 -9 24-10 24-11 24-12 24-13
2.84 2.83 2.78 2.78 2.82 2.83 2.85 2.88 2.88 2.88 2.88 2.94 2.97

25 -1 25 -2 25 -3 25 -4 25 -5 25 -6 25 -7 25 -8 25-9 25-10

2.77 2.77 2.77 2.77 2.80 2.85 2.84 2.85 2.83 2.88

25-11 25-12 25-13 25-14 25-15 25-16

2.78 2.76 2.75 2.80 2.79 2.90
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Fig. 11 Definition of fractal scaleless range of grain size
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