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Fig. I Schematic of the device used in the experiment
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Table 1 Parameters of the landslide accumulations

. - e A e RIS MR R R
i . A HEBUANE MERUARES ®E _ _
AT 24 Rock fragments Soil Vegetation
Serial Height Gradient Bulk density
Location Coordinates 5 content content coverage
number (m) (°) (gem™)
(%) (%) (%)
HYE & WA £L )0 7
Red temple, Lianghe 103°25'47"E,
1382 38 1.43 27.26 72.74 45
Village, Caopo 31°15'15"N
Township
Y G VR AR
103°27'40"E,
2 Xiaosuoqiao Fenbao, 1138 38 1.51 20.33 79.67 60
31°16'41"N
Caopo Township
HUYE Z /NEXS T
103°26'05"E,
3 Opposite the Caopo 1358 35 1.80 30.42 69.58 40
31°15'34"N
primary school
FY IR T T
103°26'09"E,
4 Opposite the Caopo 1339 39 1.61 34.78 65.22 10
31°15'43"N
local police station
5. 1230 5= Wrifr ist bk
The site of the bridge 103°29'37"E,
1105 36 1.68 68.50 31.50 50
destroyed in 31°12'5"N
5.12 earthquake
S0 R B PP A I 3 %
1}
103°2928"E,
6 Opposite the PetroChina 1237 34 1.64 34.04 65.96 8
31°21'50"N
gas station in Miansi
Town
45 R AR/ NS T
103°29"29"E,
7 Opposite the Miansi 1215 32 1.55 51.36 48.64 5
31°21'31"N
primary school
MIRBOE BN
103°2926"E,
8 Qiangfeng Village, 1199 34 1.73 58.13 41.87 3
31°20'48"N
Miansi Town
TS REFF118
103°27'40"E,
9 No.118 Da Yiping, 1186 37 - - - 40
31°17'42"N
Caopo Township
ER WA IN
103°27'36"E,
10 No.2 Bridge, 1152 40 - - - 5
31°17'21"N
Caopo Township
A 2 O
103°2925"E,
11 TaoguanVillage, 1135 39 - - - 5
31°1427"N
Yinxing Township
AR BRI R
103°31"29"E,
12 Ban Zigou Village, 1285 37 - - - 30

Miansi Town

31°24'17"N
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Fig. 2 Variation of soil erosion with the scouring experiment going on
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Fig. 3 Variation of hydraulic shear stress with the scouring experiment going on
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TR AR 32 60 S T 5040 ot 4 AR ok R 5 KR T R
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E=0.523 40"°"° R’=0.2414 (7)
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Table 2 Variation of water flow power with the scouring experiment going on (kg s™)

W i E Flow M T Time of scouring (s)
Gradient rate ehld :
(9 (L min ') Rock/Soil ratio 20 40 60 80 100 120 180 240 300
34 4 4> 4-Pure earth 17.07 12.88 1483 1133 2130 1496 1582 15.14 9.59
1:3 730 10.07 9.03 9.97 7.30 791 9.20 7.99 9.00
1:2 512 8.26 9.49  19.48 - 2238  18.04  20.48 5.91
1:1 334 8.65 780  11.24 4.40 322 8.69 5.82 -
8 4:+Pure earth 20.64 1239 18.05 1470  15.08  21.59 21.37 1696  11.83
1:3 13.84 1434 1324 1236 1052 1197 10.58 8.34 4.64
1:2 753 12.25 5.45 5.40 5.88 998 937  13.09  10.69
1:1 12.09  11.44 7.67 5.94 8.51 7.55 - - -
12 %>+ Pure earth 2136 1548 1432 1552 1646  18.46 2328 2129 1528
1:3 9.25 9.69 1026  11.11 9.43 1046 12.66  13.21 3.61
1:2 1338 924 1410 1531  10.81 851 12.90 7.65 9.17
1:1 1540  15.19  17.74 8.85  12.26 - - - -
36 4 4> 4-Pure earth 1972 19.71 1754  13.69 1322 11.19 1393 1297  13.67
1:3 16,72 13.50  14.00 18.02 1399  19.13 16.05 1531  11.78
1:2 557 1096  11.90 13.50 12.90 1236 10.09 9.22 8.33
1:1 6.07 11.76 9.99 1200 1628  11.67 13.23 6.17 6.73
8 4> +-Pure earth 1921  17.13  18.88  10.54  12.09  17.29 1277 2089  17.69
1:3 3334 1651  17.12 1829 1620 1973 20.18  20.80  12.45
1:2 8.47 1873  14.40 8.80 10.66  13.75 12.08 513 11.09
1:1 1131 1411 1197 1222 11.16 1047 1120 9.50 9.80
12 4=+ Pure earth 24.10  14.80  16.89  14.69  32.15  17.04 20.25 8.52 -
1:3 52.06 19.67  28.06 43.04 40.06 7443 2730 26.00  19.25
1:2 1414 11.47 847 1464 1410 1328 1448 1436 8.47
1:1 18.87 1837 1449 2198 18.08 1576 15.60 23.85  27.54
W #rp “=” FORBLJA, TR Note: the “— “means the missing values in the table, the same below
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Table 3 Variation of specific water flow power with the scouring experiment going on (m s™")

R Wit R DTS Time of scouring ()
Gradient Flow rate i) :
() (L min) Rock/Soil ratio 20 40 60 80 100 120 180 240 300
34 4 4+ Pure earth  0.49 0.37 0.35 0.30 0.43 0.31 0.30 0.26 0.21
1:3 0.15 0.20 0.16 0.16 0.11 0.12 0.12 0.10 0.13
1:2 0.20 0.20 0.18 0.29 - 0.33 0.26 0.26 0.11
1:1 0.21 0.25 0.25 0.28 0.09 0.07 0.16 0.10 -
8 4=+ Pure earth  0.56 0.34 0.37 0.26 0.23 0.30 0.25 0.19 0.19
1:3 0.27 0.28 0.22 0.19 0.15 0.15 0.12 0.09 0.07
1:2 0.30 0.31 0.13 0.12 0.11 0.15 0.13 0.17 0.15
1:1 0.34 0.28 0.17 0.14 0.19 0.15 - - -
12 4+ Pure earth  0.47 0.38 0.26 0.25 0.23 0.22 0.25 0.22 0.18
1:3 0.17 0.18 0.16 0.16 0.12 0.12 0.13 0.14 0.04
1:2 0.37 0.23 0.31 0.30 0.18 0.14 0.19 0.10 0.15
1:1 0.29 0.23 0.27 0.12 0.16 - - - -
36 4 4=+ Pure earth  0.56 0.56 0.41 0.36 0.27 0.23 0.27 0.22 0.29
1:3 0.31 0.24 0.22 0.27 0.20 0.27 0.20 0.18 0.17
1:2 0.15 0.23 0.20 0.19 0.18 0.17 0.14 0.11 0.10
1:1 0.31 0.32 0.30 0.28 0.33 0.23 0.24 0.10 0.17
8 4=+ Pure earth  0.47 0.42 0.36 0.18 0.18 0.23 0.15 0.23 0.30
1:3 0.56 0.28 0.26 0.26 0.21 0.24 0.22 0.22 0.16
1:2 0.28 0.43 0.31 0.18 0.19 0.20 0.17 0.06 0.17
1:1 0.30 0.33 0.26 0.28 0.23 0.20 0.19 0.12 0.14
12 4=+ Pure earth  0.49 0.33 0.29 0.22 0.43 0.21 0.21 0.09 -
1:3 0.80 0.31 0.40 0.57 0.49 0.84 0.28 0.26 0.24
1:2 0.28 0.21 0.15 0.24 0.21 0.19 0.19 0.18 0.12
1:1 0.32 0.26 0.21 0.28 0.23 0.20 0.18 0.25 0.28
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Fig. 4 Change characteristics of unit energy of water-carrying section with the scouring time delaying
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Research on Soil Erosion Rate and Hydrodynamic Parameters of
Landslide Accumulation Slope in Wenchuan Earthquake Area

WANG Renxin'  HE Binghui'' CHEN Zhanpeng' ZHANG Jinsong’

(1 College of Resources and Environment, Southwest University, Key Laboratory of Eco-environments in Three Gorges Reservoir

LI Tianyang’

Region, Chongqing 400715, China)
(2 College of Water Resources and Hydropower, Sichuan University, Chengdu 610065, China )

(3 College of Civil Engineering & Architecture, Southwest University of Science & Technology, Mianyang, Sichuan 621010, China )

Abstract Landslide accumulations in the earthquake area of Wenchuan are formed typically of mixtures
of rock fragments and soil, loose in structure. Drastic rill or gully erosion tends to occur with rainfall runoff,

thus leading to grave soil and water loss. Therefore it is of great importance to launch a study on rules of
water and sediment transport with runoff on landslide accumulation slopes. Based on field investigation, an
indoor scouring experiment, designed to have 4 treatments in rock fragment and soil ratio (0 : 1, 1: 3,

1:2and 1:1), 3 treatments in water flow rate (4, 8 and 12 L min™") and 2 treatments in nearest dwell
angle (34° and 36° ) was carried out to study variations of soil erosion rate and hydrodynamic parameters and
their relationships on landslide accumulation slopes in the Wenchuan earthquake area. Results show that with
the souring experiment going on, the soil erosion rate, flowing power and specific flowing power gradually
decreased, while water flow shear force increased at first then decreased, and specific energy at water flow
cross-section decreased at first, then increased and decreased at last. On slopes, 0: 1, 1 :3 and 1:1 in
rock/soil ratio, soil erosion rate, water flow shear force, flowing power, and specific energy at water flow
cross-section, increased with increasing water flow rate, but on slopes, 1 : 2 in rock/soil ratio, only soil

erosion rate increased with increasing water flow rate and the other indices varied irregularly. In this study,

the effects of water flow shear force, flowing power and specific energy at water flow cross-sectionon soil
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erosion rate could all be described with power function equations, and the effect of specific flowing power was
not so obvious. All the findings in this study may help lay down a foundation for establishment of a model for
predicting soil erosion on landslide accumulation slopes in the earthquake areas of Wenchuan.

Key words Wenchuan earthquake; Earth-rock mixture; Soil erosion rate; Hydrodynamic parameters
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