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Fig. 1- lllustration of the experimental flume and pattern of rock fragment distribution on soil surface
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Table 1- Description of the flow hydraulic parameters
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Vm Mean flow velocity (ms'l), X; Distance (m), T; Time (s), V; Flow velocity near bed surface (ms'l), a; a
coefficient equal to 0.67 (Li et al., 1996), Re; Reynolds number, v; Kinematic viscosity of water (=10'6 mzs'l), F;

Froude number, g; The acceleration of gravity (ms?), D; Mean flow depth (m), n; Manning roughness coefficient,
S; Slope of flow surface (mm™), t; Flow shear stress (Pa), p; Water density (kgm™), g; Unit flow discharge (m%™)
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Table 2- Some physic-chemical properties of the loess soil used in the experiments
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Fig. 2- Effect of surface rock fragment cover on relative flow
velocity at different flow discharges
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Table 3- Effect of surface rock fragment cover on flow hydraulics

JRUSTRRNTS 35,8 dae Oy bawsie Gy obz buwgie Bes FSTRTE GO S YIRS e by o
Reynolds  Froude  Mean flow velocity Mean flow depth Rock fragment Flow discharge
number  number (x10* ms™) (x10°* m) cover (x10* m’s™)

100 2.06 16.1 0.62 0

100 0.76 8.3 1.20 10 05
100 0.51 6.4 1.56 20 )
100 0.36 5.0 2.00 30

200 1.49 15.4 1.22 0

200 0.62 9.1 1.20 10 10
200 0.39 6.7 3.00 20 )
200 0.27 5.3 3.77 30

300 1.60 19.6 1.53 0

300 0.62 10.4 2.88 10 15
300 0.36 7.2 417 20 )
300 0.25 5.7 5.26 30
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Table 4- Effect of surface rock fragment cover on flow hydraulics

Sk ol S oS Sle (g5 e o S hidigy doyd e Ol @0
Soil loss Shear stress Maning’s n Rock fragment Flow discharge
(gm*h?) (Pa) (m™*s) cover (x10* m*s™)

49.3 0.18 0.008 0

30.0 0.35 0.023 10 05

19.4 0.46 0.036 20 )

13.5 0.59 0.055 30

79.6 0.36 0.012 0

38.1 0.65 0.032 10 10

25.2 0.88 0.053 20 )

15.6 1.11 0.079 30

94.6 0.45 0.012 0

36.0 0.85 0.034 10 15

35.4 1.23 0.062 20 '

16.6 1.55 0.092 30

4 81 o
y =0.1971x +0.9677
y = 0.0724x +1.0835 o RE = 0.9952

R? = 0.9902

01.5x10-4 (m3s-1)
A1.0x10-4 (m3s-1)
00.5x10-4 (m3s-1)

O 1.5x10-4 (m3s-1)
A 1.0%x10-4 (m3s-1)
00.5x10-4 (m3s-1)

[Eae S NS el
Relative shear stress
N
S SRy e
Relative Manning's n
S

0 T T T : 0+ : : : \
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03y iy S0y 033y inigy S yd
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Fig. 3- Effect of rock fragment cover on flow shear stress and
Manning’s n at different flow discharges
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Laboratory Investigation of Surface Rock Fragment Cover Effects on
Roughness Coefficient, Shear Stress and Soil Loss
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ABSTRACT

Soil surface conditions such as roughness, structure, vegetation and rock fragment cover have very
important effects on infiltration, run-off and soil erosion. Rock fragments at the soil surface directly
affects soil erosion processes, particularly in arid and semiarid environments where vegetation cover is
poor. The objective of the present research was to study the influence of rock fragment cover on the
rate of soil loss and the hydraulic properties of flow such as roughness coefficient and shear stress in a
loess soil sample from Golestan province. The investigation was conducted using a flume with 6 m
length, 0.5 m width, and 3% gradient. The treatments included rock fragment covers (0, 10, 20 and
30%), and flow discharges of 0.5, 1.0 and 1.5 (10 m® s). With increasing of rock fragment cover
from 0 to 30% in flow discharges of 0.5, 1.0 and 1.5 (10* m® s™), relative velocity of water flow
decreased 68.9, 67.7 and 70.9%, respectively. The value of relative roughness coefficient and shear
stress increased linearly (R?=0.99) with increasing of rock fragment covers. In addition, with
increasing of rock fragment cover from 0 to 30%, the rate of relative soil loss in flow discharges of
0.5, 1.0 and 1.5 (10 m® s™) decreased 85.0, 83.7 and 73.6%, respectively. Decreasing soil loss rate
was related to Rock fragment cover by an exponential function (R?=0.98).
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