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Table 1 Residue layer of debris flow on July 19,2001 (Jiang jia Gully)
r. AH
(h: min; s) (m) (n/s) (m¥s) (¥ m?) (ts) (m) (m)
1 2 3 4 5 6 7 8

15:27. 55 0. 40 3. 70 0
1 15: 43. 30 0. 40 5. 71 57.1 2. 00 91. 70 367 0. 03
2 15; 45; 30 0. 40 5. 89 70.7 2. 00 113. 54 3. 40 0. 30
3 15; 46: 35 0. 40 6. 29 75.5 2. 00 121. 25 3.53 0. 17
4 15: 47. 00 0. 60 6. 94 83.3 2. 00 133. 77 3.53 0. 17
5 15; 49. 04 0. 70 747 134. 5 2. 00 215. 99 3.50 0. 20
6 15: 50: 40 0. 40 6. 24 131. 7 2. 00 211. 50 3.42 0. 28
7 15:52. 13 0. 70 6. 11 73.3 215 135. 39 3.45 0. 25
8 15; 54. 47 0. 80 7. 89 165. 7 215 306. 05 3.32 0. 38
9 15; 56; 31 0. 80 7.43 178 3 225 358 15 3. 38 0. 32
10 15.58: 21 1. 00 7. 90 189. 6 2.25 380. 85 333 0. 37
11 15: 59 31 0. 70 8. 68 277. 8 225 55802 3.26 0. 44
12 16: 01: 00 0. 70 8. 54 191. 3 2. 24 381. 22 3. 21 0. 49
13 16: 02. 22 0. 60 7. 95 194. 8 2.24 388. 20 325 0. 45
14 16; 05: 08 0. 70 7. 20 138 2 2 24 275. 40 3.24 0. 46
15 16. 06; 25 0. 70 8 17 183. 0 2. 24 364. 68 3.20 0. 50
16 16: 07. 54 0. 70 7. 88 176. 5 2.24 351. 73 324 0. 46
17 16; 10: 51 0. 80 8 53 238 8 2 24 475. 88 3. 21 0. 49
18 16: 12: 04 0. 80 7. 70 215. 6 2. 24 429. 65 3.22 0. 48
19 16; 14: 11 0. 50 6. 62 105. 9 2 24 211 04 3.23 0. 47
20 16; 18. 22 0. 40 6. 15 78.7 2 24 156. 83 3.30 0. 40
21 16 19: 27 0. 80 8. 43 215. 8 224 430. 05 3.32 0. 38
22 16 22. 18 0. 60 7. 99 167. 8 2. 37 369. 08 3. 38 0. 32
23 16; 24. 37 0. 60 7. 44 142. 8 237 314. 09 3. 40 0. 30
24 16. 27. 07 0. 30 5. 82 55.9 237 122. 95 3.38 0. 32
25 16; 32: 31 0. 40 6. 58 92.1 2. 37 202. 57 3. 28 0. 42
1) i=6.60%.
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Table 2 Variation of residue hyer in a debris flow event (Jiang jia Gully)
H AH H AH
(h: min) (m) (m) (h: min) (m) (m)
4. 25 8 88 0 6: 54 9. 30 —0.42
4:32 8 52 +0. 36 7: 00 913 —0.25
4:35 7.95 +0. 93 7: 01 9. 41 —0.53
4. 50 7. 84 +1.04 7:16 8 55 +0.33
4. 55 8 51 +0. 37 7:24 9 11 —0.23
5:21 8 09 +0.79 7:43 8 82 +0. 06
5:28 8 96 —0. 08 7: 56 8 87 +0.01
5:42 9. 14 —0.26 8. 00 8 93 —0.05
6: 06 8 70 +0.18 8:26 9.21 —0.33
6: 16 9.0 —0 12 8. 28 9. 60 —0.72
6: 24 8 20 +0. 68 9: 00 9.75 —0.87
6: 32 9. 02 —0. 14 9: 16 9. 80 —0.92
1) i= 6. 63%;2) =8 88m( )3
«p» _
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Table 3 Varations of residue layers of several debris flow surges (Jiang jia Gully)
(h: min: 5) (m) (n/s) (m¥s) (vmd) Hi(m) H(m) Al m)
6: 18: 41 16 1. 00 6. 45 %. 8 2.10 890 8 92 —0. 02
6: 20: 15 17 1. 45 5. 88 12729 210 892 8 91 +0. 01
6: 24; 12 18 L. 56 6. 25 146.2 215 8 91 8 93 —0. 02
6: 26: 16 19 0. 94 6. 06 8.4 2. 15 893 8 98 —0.05
6:27: 32 20 0. 57 6. 90 5.0 215 8 98 8 99 —0.01
6: 32 37 21 0. 67 5. 41 4.4 215 8 94 8 84 +0. 10
6:34: 10 22 0. 51 6. 90 52.8 2. 15 8 84 9. 00 —0 16
6: 38: 26 23 L. 10 6. 90 136. 6 210 9. 04 9.16 —0 12
6: 42 20 24 0. 87 5. 41 .7 2.05 9. 13 9. 05 +0. 08
6: 45: 00 25 0. 57 5.26 4.0 2.05 9. 06 9. 01 +0. 05
6: 48: 45 26 0. 42 5. 88 37.0 2.05 9. 01 9. 00 +0. 01
6: 52: 28 27 1. 09 6. 45 1265 205 9. 08 9.30 —0 22
6: 58: 04 28 0. 62 4.76 4.3 2. 10 9.23 913 +0. 10
1) , i 2) i= 0. 066.
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Tabk 4  Variation of the residue surface of a debris flow surge (Jiang ja Gully)
H H
(h: min: ) (m) (m) (h:min; 5) (m) (m)
1 6: 45: 01 9. 05 0 15 6: 46; 32 8. 64 0. 41
2 6: 45: 02 8. 48 0. 57 16 6: 46 38 8 54 0. 51
3 6: 45; 04 8. 55 0. 50 17 6: 46; 41 8 59 0. 46
4 6: 45. 07 8. 67 0. 38 18 6: 46; 46 8. 80 0. 25
5 6: 45; 12 8. 90 0. 15 19 6: 46; 55 8. 85 0. 20
6 6:45. 18 8. 95 0. 10 20 6:47. 01 8. 88 0. 17
7 6: 45 24 8. 93 0. 12 21 6:47. 07 8. 93 0 12
8 6: 45: 30 8. 77 0. 28 22 6:47. 13 8. 95 0. 10
9 6: 45. 35 8 77 0. 28 23 6:47. 22 8 97 0. 08
10 6: 45: 41 8. 82 023 24 6: 47: 30 8. 97 0. 08
11 6: 45: 52 8. 89 0. 16 25 6: 47; 36 9. 00 0. 05
12 6: 45 58 8. 92 0. 13 26 6: 47. 54 9. 02 0. 03
13 6: 46: 10 8. 94 0. 11 27 6: 48 00 9. 04 0. 01
14 6: 46; 27 8. 94 0. 11 28 6: 48; 05 9. 05 0. 03
1) v=>5. 8n/ s, B=15m, h=0. 57m, r=2. 05/ m’, i=0. 066,
6: 45: 00.
5 ( )"
Table 5 Obsewation of resistence reduction of the residue layer ( Jiang jia Gully)
(h; min; 9 (m) (m) (vmd) (m/9) n,
1 8:53. 47 30 0. 30 1. 520 238 0. 048
2 8:56: 52 40 0. 35 1. 520 3. 19 0. 040
3 8:59. 37 35 0. 40 1. 804 4. 44 0. 031 A 0. I5m
4 9. 03. 04 50 0. 40 1. 804 4. 82 0. 029 , 0 25m
5 9. 06; 48 45 0. 60 2. 104 6. 45 0. 028 , 0 30m
9 9: 20 17 60 0. 70 2. 116 7 41 0. 027 , 0 .42m

1) i= 0. 066.
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Formation of Residue Layer of debris Flow and the
Reduction of Resistance

ZHANG Jun, WU Ji-shan, YOU Yong, and CHENG Zen-lan

(Institute of Mountain Hazards and Environment, Chinee Academy of Sciences &

Ministry of WaterConservancy, Chengdu, 610041 China)

Abstract: On the basis of observations of viscous debris flows in Jiangjiagou, characteristics of the residue

layer are discussed. Obser vation data has revealed the stage feature of the formation of residue layer; and

variations of residue layers have been analyzed for many surges in a certain course of debris flow and for

a special surge. In the end, reduction of resistance by the residue layer are discussed using the data.
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