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General information of the sites of the engineering taluses different in underlying surface
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THAT ) Underlying Y Slope INX AR Area T A Rock 2T Bulk density
5 Plot water content s
surface conditions (°) (mxm) content (% ) (gem™)
(%)
I 30° fh g+ 30 8x 1 20 6.7 1.43
1 30° it B EE Vb 30 8x 1 20 5.8 1.32
m 35° HAlEet 35 6x1 40 4.9 1.52
v 35° AT 35 6x1 40 5.1 1.34
\Y% 40° A4 RV 40 4x1 40 5.2 1.33
Vi 40° +AFEA T 40 4x1 40 6.2 1.58

F. SAENEE AR, B> lemPki A H, < lemiki g+ i Notes: Rock content is a mass percent; when the particle

diameter is larger than 1 em, the particle is rock; when the particle diameter is smaller than 1 cm, the particle is soil
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Fig. 3 Variations of the runoff rate with scouring going on relative to scouring flow rate
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Table 2 Relationships between average water infiltration rate and scouring flow rate on taluses different in underlying surface

A FE ORI OC & TIE AL
P FEAEL FIE K55 i 2
Average infiltration rate ~ flow rate Coefficient of
Plot ) Number of samples F value test Sig.F
(K~Q) determination
I K=0.25720"* 5 0.794 2.739 0.037
1l K=0.20620"*"* 5 0.642 5.382 0.013
m K=0.1327Q"%" 5 0.935 43.811 0.007
\Y K=0.19970""* 5 0.988 244.274 0.001
\% K=0.34200"7* 5 0.914 31.668 0.011
Vi K=0.43290"%* 5 0.792 11.439 0.043
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Fig. 4 Variations of sediment contents with scouring going on relative to scouring flow rate
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Table 3 Relationships between runoff rate and scouring flow rate on taluses different in underlying surface

PRI R S ORI R O 5 F{EAL =
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Runoff rate ~ flow rate (W ~Q) F value test Sig.F
samples determination
I W =0.50160-2.2275 5 0.972 108.189 0.002
I W =1.00320-5.3342 5 0.976 119.076 0.002
1 W =0.284040.1511 5 0.880 21.942 0.018
v W =0.56460-3.5523 5 0.796 11.737 0.042
\ W=0.61330-2.7133 5 0.962 77.340 0.003
Vi W =0.71640-4.3205 5 0.931 40.711 0.008
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Fig. 5 Erosion sediment concentration different in underlying surface with scouring going on relative to scouring flow rate
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Fig. 6 Variation of erosion rate with scouring going on relative to

scouring flow rate
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Fig. 7 Particle size distribution of erosion sediment relative to scouring flow rate
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Table 4 Relationships between erosion modulus and scouring flow rate

G I R IR TROK T YOG R FeEA R Sample  PLiE R Coefficient FAE A 55 LT
s Plot
’ Erosion modulus ~ Flow rate (M ~ Q) number of determination I value test Sig. F
I M=0.00010*%* 5 0.953 59.422 0.005
I M=0.00040>*" 5 0.984 189.204 0.001
m M=0.00280**" 5 0.970 99.652 0.002
\Y M=0.000010°*** 5 0.828 14.532 0.032
\Y M=0.00620""*" 5 0.964 82.358 0.003
VI M=0.02780°"*" 5 0.863 18.822 0.023
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Contrast Study on Simulated Runoff Erosion of Two Engineering
Accumulation Slopes

DING Wenbin' LI Yexin' SHI Dongmei'" JIANG Guangyi® WANG Sanshu® JIANG Ping’

(1 College of Resources and Environment, Institute of Soil and Water Conservation and Eco-environment, Southwest University,
Chongging 400716, China )
(2 Chongqing Eco-environment Monitoring Station of Soil and Water Conservation, Chonggqing 401147, China )

(3 Chongqing Hydropower Survey and Design Institute, Chonggqing 400020, China )

Abstract [ Objective] Complex in composition, loose I structure and low in cohesion, engineering
taluses are places where hazards, like soil erosion, mud-rock flow and landslip, are likely to occur under
the action of rainfall runoff. [Method] Based on field investigations of the engineering taluses formed
during town construction processes in Chongqing, engineering taluses of purple soil and yellow sandy
earth, commonly seen in the region, were selected as the objects of the study. On the taluses, field water
scouring experiments were carried out to explore dynamic processes and mechanisms of water infiltrating,
flow generating and sediment yielding on the underlying land surface under taluses different in rock content,
relative to hydraulic condition, in an attempt to illustrate morphology and evolution process of the erosion
and distribution characteristics of sediment particles in the erosion on the talus slopes. The field scouring
experiments, designed to have three flow rates (i.e. 5, 10, 15 L min™') and three slope gradients (i.e.
30°, 35° and 40°) , were conducted during the peiord from August to November, 2012 at the Stationary Soil
Erosion Experiment Site for Production and Construction Projects in the Southwest University, Chongqing.

[Result] Results show: (1) water infiltration rate in the soils of the taluses declined rapidly first and
then gradually leveled off with scouring going on and magnitude of the fluctuation varied with scouring flow
rate; water infiltration rate on the underlying surface varied in the range of 0.4 ~ 1.7 mm min~', and the
mean infiltration rate was in a power function relationship with the scouring flow rate, and so was the erosion
modulus on the underlying surface of the taluses of different nature. It is, therefore, feasible to estimate
erosion moduluses of taluses formed during the processes of various urban construction projects by scouring
flow rate; (2) runoff yield rate on the talus slopes rose first and then fluctuated, exhibiting a wave-like
curve with the scouring going on, which indicates that scouring flow rate is the major factor affecting runoff
rate on the slope. With rising flow rate runoff rate increased significantly. When the scouring flow rates were
the same, the mean runoff rate on talus slopes of yellow sandy earth was 1.89 times that on talus slopes of
purple soil; (3) sediment concentration in runoff on talus slopes on different underlying surfaces rose first
and then leveled off with the scouring going on and varied in the range of 0.21 ~ 1278 g L' relative to scouring
flow rate; during the scouring process, soil erosion transformed from surface erosion to gully erosion,
affecting significantly or multiplying sediment concentration in runoff by 13.73 times to the most extent;
the erosion process on the talus slopes consisted of three stages, i.e. sudden changing stage, active stage
and stabilization stage, corresponding to the three stages of erosion transformation from surface erosion to

gully erosion, i.e. surface erosion, rill erosion and waning of rill erosion; contingency and randomness of
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the occurrence of rills were the two major contributors to the fluctuation of sediment yield; (4 ) particle size
distribution of the erosion sediment from engineering talus slopes varied sharply with scouring flow rate and
with composition of the talus slope; the particles of the erosion sediment from the talus of purple soil were
larger in size than those from the talus of yellow sandy earth. The erosion sediment from the talus of purple soil
varied in the range of 2 ~ 10 mm in particle size, and that from the talus of yellow sandy earth in the range
of 0.1 ~0.5 mm; roughing of the talus slope as a result of erosion makes it harder to restore ecology of the
waste dumping sites. [ Conclusion] All the findings of the study may serve as important scientific basis for
prediction of soil and water loss and restoration of vegetation and ecology on engineering taluses in Chongqing.

Key words Runoff and sediment yield; Infiltration; Engineering talus; Slope; Runoff erosion; Rock

and soil erosion
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