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Experimental Research on Hydrological Characteristics of
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Abstract : As the response characteristics to rainfall infiltration into weathered material s of rocks, hydrologi-
cal properties have important influences on the initiation of debrisflow. In this paper, Xiaojiang basn was
taken as the study area to investigate the difference of hydrological properties of weathered materials from
different kinds of rocks. 19 samples of weathered materials from 9 kinds of rocks with different elevations
and 5 samples of debrisflow deposition were collected in 5 debrisflow valleysin the upper , middie, and low-
er reaches of Xiagjiang basn. Liquid and plastic limits and permeation experiments were taken to obtain the
hydrological characteristics of each sample. Based on the construction of the index system with three indica
tors of hydrological characteristics, the variation of hydrological characteristics for each indicator were sys
tematically analyzed. Results indicate that for each indicator , there are sgnificant differences in weathered
materials. The variation of its hydrological characteristicsis sgnificant for different indicators. In addition,
for each indicator , thereis the good consistency in hydrological characteristicsof debrisflow depostsinthe5
typical debrisflow valleys of Xiaojiang basn. The index system, can reflect the hydrological properties of
weathered materials, systematically, objectively , and reasonably. It may be helpful for the susceptibility
analyss of debrisflow to rocks based on hydrological characteristics of their weathering products.
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1
I cm? / cm? /cm /cm /cm /
1.6 30 118.00 0.627 13
2
/
(g-cm™?)
S S 102.89 120.12 185.11 1.54 9.2 1.412 2.74 0.941
S—=2 S 104.53 119.94 237.03 1.98 22.7 1.611 2.74 0.700
S3 S 101.72 120.30 169.01 1.40 21.3 1.158 2.74 1.366
S— S 102.89 120.12 254. 69 2.12 5.4 2.012 2.74 0.362
D4 S 104.53 119.94 217.74 1.82 8.0 1.681 2.74 0.630
D—=2 S 101.90 120.30 210.13 1.75 12.7 1.550 2.74 0.768
D3 S 102.89 120.12 186.20 1.55 8.8 1.425 2.74 0.923
D4 S 104.53 119.94 210.71 1.76 6.8 1.645 2.74 0. 666
D—-5 S 101.90 120.30 208. 05 1.73 13.6 1.523 2.74 0.799
D—6 S 102.89 120.12 223.24 1.86 4.8 1.773 2.74 0.545
DG4 S 104.53 119.94 185.45 1.55 11.1 1.392 2.74 0.969
DG—=2 S 101.72 120.30 183.12 1.52 19.9 1.270 2.74 1.158
DG S 102. 89 120.12 206.51 1.72 10.0 1.564 2.74 0.752
DG4 S 104.53 119.94 196. 48 1.64 9.4 1.497 2.74 0.830
DG—5 S 101.90 120.30 182.96 1.52 6.2 1.432 2.74 0.913
J4 S 102. 89 120.12 185.90 1.55 22.2 1.267 2.74 1.163
J—2 S 104.53 119.94 240.90 2.01 10.9 1.812 2.74 0.512
J3 S 101.90 120. 30 250. 08 2.08 9.4 1.900 2.74 0.442
J—4 S 102.89 120.12 210. 36 1.75 16.8 1.500 2.74 0.827
J—5 S 104.53 119.94 219.36 1.83 14.0 1.605 2.74 0.707
J—6 S 101.72 120.30 201.14 1.67 22.5 1.365 2.74 1.007
J— S 102. 89 120.12 260. 68 2.17 8.5 2.000 2.74 0.370
B4 S 104.53 119.94 264. 36 2.20 6.6 2.068 2.74 0.325
B2 S 101.90 120.30 244. 67 2.03 5.6 1.926 2.74 0.423
3
/ mm ! % ! % ! %
17.61 47.5
S22 10. 67 43.3 42.8 31.9 11.0
5.95 39.0
20.41 44.4
D—=2 10.69 40.8 40.3 32.4 7.9
8.06 38.9
22.03 48.8
S 13.07 43.5 40.9 28.5 12.4
10.15 40.8
24.12 55.8
J—6 17.72 49.8 44.3 29.0 15.3
6.30 45.2
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/ mm ! % ! % ! %

20.45 23.8

DG—5 13.07 20.2 19.5 12.4 7.1
4.75 17.8
20.57 42.1

D5 12.42 39.7 38.2 30.6 7.6
8.69 36.8
20.56 70.8

J— 15.70 64.2 56.7 34.6 22.1
8.30 56.5
20.63 69.4

S—3 14.68 63.4 53.3 29.6 23.7
8.80 53.6
17.38 51.5

DG—=2 11.78 47.6 46.6 34.8 11.8
5.59 42.9
8.65 19.9

D4 16.54 21.7 20.1 16.0 4.2
10.52 20.2
20.91 31.0

DG—3 12.13 27.2 26.6 19.0 7.6
5.97 24.9
21.96 32.4

D4 14.29 29.1 26.6 17.7 8.9
10.20 26.6
20.37 34.3

DG4 12.05 30.8 29.6 21.2 8.4
9.26 29.1
19.41 41.7

J—4 16.42 39.6 34.9 22.7 12.3
7.73 34.1
19.92 40.7

J—5 13.90 38.4 36.0 27.0 9.0
6.87 33.0
23.83 21.9

J—3 15.55 19.2 17.4 11.4 6.0
9.05 17.5
26.03 14.3

B4 14.56 13.0 12.5 9.9 2.6
6.82 12.2
19.96 32.3

D—-3 11.11 29.1 28.9 22.2 6.7
7.24 27.8
23.22 41.6

J—=2 18.55 40.1 36.2 27.8 8.5
6

.05

35.
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4
4
/ /
/ mm % % % 4.1
27.92 18.0
D—6 17.89 16.7 15.1  11.5
10. 69 15.2
22.35 32.8 3 '
DG—4  16.74 30.2 26.7 17.6
8.79 26.7 (1) (Wp)
25.23 25.2
J—7 1675 223 19.8 13.1 ’ - ’
7.13 19.1
21.44  24.0 (2) (15)
Ss—4 11.66 21.0 20.8 15.2 ,
5.17 18.9 [8] “ ”
20.56 14.6 ’
B-2 13.99 12.6  11.3 6.3
10.46 11.7
5
/ / /
s ml cm (10°°cm- s7Y) (10°°cm- sY)
1 93 660 3.8 2.38 0.01
) 2 97 236 7.8 4.89 0.01 0.010
3 3 600 0.3 0.19 0.01
1 360 38.0 23.83 16.60
D—2 2 510 38.0 23.83 11.30 12.190
3 1020 55.0 34.49 8.67
1 8 280 14.6 9.15 0.25
S— 2 13 200 50.8 31.85 0.61 0.493
3 12 180 48.0 30.10 0.62
1 120 49.4 30.97 64.96
DG—5 2 120 44.0 27.59 56.79 59.513
3 120 44.0 27.59 56.79
1 1335 37.0 23.20 4.19
J—6 2 1575 34.0 21.32 3.23 3.520
3 1575 33.0 20.69 3.13
1 840 44.0 27.59 8.11
D-5 2 840 32.4 20.31 5.75 6.508
3 960 36.0 22.57 5.66
1 1145 44.0 27.59 5.95
J—1 2 1 740 57.6 36.12 5.37 5.510
3 1 440 47.8 29.97 5.21
1 60 35.2 22.07 88.40
S—3 2 60 35.0 21.95 87.50 87.800
3 60 35.0 21.95 87.50
1 120 63.8 40.00 88.50
DG—2 2 120 64.0 40.13 88.50 85. 203
3 120 58.0 36.37 78.61
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/

s ml cm (10°°cm- sY) (10°°cm- sY)
1 30 66.0 41.38 368. 40
D4 2 30 59.0 36.99 320.70 347.700
3 30 64.0 40.13 354.00
1 120 74.0 46.40 213.00
DG—3 2 60 52.0 32.60 137.80 160. 733
3 60 50.0 31.35 131.40
1 8 160 22.2 13.92 0.33
D4 2 7 680 28.4 17.81 0.46 0.338
3 14 520 27.0 16.93 0.23
1 1 200 61.8 38.75 8.47
DG4 2 1014 41.0 25.71 6.20 6.695
3 1170 42.0 26.33 5.42
1 60 37.0 23.20 93.31
J—4 2 60 36.0 22.57 90. 62 92.413
3 60 37.0 23.20 93.31
1 4 920 8.2 5.14 0.23
J—b 2 2 940 4.8 3.01 0.22 0.229
3 3780 6.4 4.01 0.23
1 1335 40.0 25.08 4,58
J—3 2 1740 44. 4 27.84 3.95 4.067
3 1 380 33.8 21.19 3.67
1 126 42.0 26.33 51.18
B— 2 240 47.0 29.47 30. 66 41.610
3 150 42.0 26.33 42.99
1 60 62.0 38.87 170.50
D3 2 60 64.0 40.13 177.00 175.500
3 60 64.6 40.50 179.00
1 915 17.0 10. 66 2.66
J—2 2 1740 27.8 17.43 2.35 2.330
3 1 440 20.0 12.54 1.99
6
/ /
s ml cm (100°cm- s ) (10°°cm- s71)
1 60 47.0 29. 47 122.60
D—6 2 60 53.0 33.23 140. 80 143. 367
3 60 61.0 38.25 166. 70
1 60 39.0 24.45 99.20
DG4 2 60 38.0 23.83 96. 02 97.080
3 60 36.0 22.57 96. 02
1 310 65.0 40.76 35.00
J— 2 180 40.0 25.08 33.96 30. 497
3 180 27.6 17.31 22.53
1 540 12.6 7.90 3.28
S—4 2 460 9.4 5.89 2.85 3.006
3 720 14.6 9.15 2.88
1 60 28.0 17.56 68. 85
B —=2 2 60 27.0 16.93 65. 89 65. 200
3 60 25.0 15.68 60. 86
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5.98%( 2) x10 % cm/ s
(3) (KT) ) [
( 3) ’ 1
3.52x10°° 2.54x10°cm/s : ,
2.54x10 % cm/ s, 6.78 ( 4
7
Wol % 32.15 23.30 32.60 32.20 17.50 19.45 24.85 10. 65 25.00
1o/ % 9.45 11.60 14.85 17.75 5.90 8.65 10.65 4.30 7.60

Ki/(10°°cm- st  6.10 21.18 6.01 86.50 254.22 3.52 46.32 22.84 88.92
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! % 15.20 11.50 13.10 17.60 6.30 12.74
5.50 3.60 6.80 9.10 4.90 5.98
/(10 %cm- s°Y) 3.01 143.37 97.08 30.50 65. 20 67.83
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